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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to select a substrate, 
which is used at the time of the manufacture of a thin film element, and a 
substrate (a substrate having a desirable nature as seen from the use of a 
product), which is used at the time of the actual use of a product, for 
example, independently and freely. 

SOLUTION: An isolation layer 120 is kept provided on a substrate 100. 
which is high in reliability and can transmit a laser beam, and a thin film 
element 140, such as a TFT, is formed on the substrate 1. A laser beam is 
irradiated from the side of the substrate 100 to the layer 1 20, whereby a 
separation is generated in the layer 120. The element 140 is bonded to a 
transfer material 180 via an adhesiveness layer 160 and the substrate 100 
is made to separate from the layer 1 20. Thereby, a desirable thin film 
device can be transferred even to any substrate. 
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* NOTICES* 

japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS " . . 

[Claim(s)] 

[Claim 1] How to imprint a thin film on a substrate characterized by providing the following on an imprint object A 
production process which forms a detached core on said substrate A production process which forms a transferred layer 
containing a thin film on said detached core A production process which joins a transferred layer containing said thin 
film to said imprint object through a glue line A production process which irradiates light at said detached core, and 
produces and cheats out of exfoliation in the inside of a layer of said detached core, and/or an interface, and a 
production process which makes said substrate secede from said detached core 

[Claim 2] It is the imprint method of a thin film characterized by for said substrate being a substrate of translucency and 
performing an exposure of said light to said detached core through a substrate of said translucency in claim 1 . 
{Claim 3] An imprint method of a thin film characterized by having further a production process which removes said 
detached core adhering to said imprint object in claim 1 or claim 2. 

[Claim 4] It is the imprint method of a thin film characterized by said imprint object being a transparence substrate in 
either claim 1 - claim 3. 

[Claim 5] It is the imprint method of a thin film characterized by a glass transition point (Tg) or softening temperature 
consisting of materials below said Tmax when said imprint object sets a maximum temperature in the case of formation 
of a transferred layer to Tmax in either claim 1 - claim 4. 

[Claim 6] Said imprint object is the imprint method of a thin film that a glass transition point (Tg) or softening 
temperature is characterized by being below the maximum temperature of a formation process of said thin film in either 

claim 1 - claim 4. m m . 

[Claim 7] It is the imprint method of a thin film characterized by said imprint object consisting of synthetic resin or 

glass material in either claim 1 - claim 6. 

[Claim 8] It is the imprint method of a thin film characterized by said substrate having thermal resistance in either claim 
1 - claim 7. 

[Claim 9] It is the imprint method of a thin film characterized by being the substrate with which said substrate 
penetrates 3 1 Onm light 1 0% or more in either claim 1 - claim 8. 

[Claim 10] It is the imprint method of a thin film characterized by a point [ distortion ] consisting of materials more than 
said Tmax when said substrate sets a maximum temperature in the case of formation of a transferred layer to Tmax in 
claim 1 - claim 9. , # 

[Claim 1 1] It is the imprint method of a thin film characterized by said detached core consisting of amorphous silicons 
in either claim 1 - claim 10. . . . 

[Claim 12] It is the imprint method of a thin film characterized by said amorphous silicon containing hydrogen (H) more 
than 2 atom % in claim 11. . . , , /TTN 

[Claim 13] It is the imprint method of a thin film characterized by said amorphous silicon containing hydrogen (H) more 

than 10 atom % in claim 12. 

[Claim 14] An imprint method of a thin film characterized by said detached core consisting of silicon nitride m either 
claim 1 - claim 10. 

[Claim 15] An imprint method of a thin film characterized by said detached core consisting of a hydrogen content alloy 
in either claim 1 - claim 10. 

[Claim 16] An imprint method of a thin film characterized by said detached core consisting of a nitrogen content metal 
alloy in either claim 1 - claim 10. 

[Claim 17] It is the imprint method of a thin film characterized by said detached core consisting of multilayers in either 
claim 1 - claim 10. 

[Claim 18] It is the imprint method of a thin film characterized by consisting of a metal membrane by which said 
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multilayers were formed an amorphous silicon film and on it in claim 17. 

[.Claim 19] It is the imprint method of a thin film that said detached core is characterized by thing of ceramics, a metal, 
and organic polymeric materials which consists of kinds at least in either claim 1 - claim 10. 

[Claim 20] It is the imprint method of a thin film characterized by said light being laser light in either claim 1 - claim 
19. 

[Claim 21] An imprint method of a thin film that wavelength of said laser light is characterized by being l OOnm - 
350nminclaim20. 

[Claim 22] An imprint method of a thin film that wavelength of said laser light is characterized by being 350nm - 
1200nm in claim 20. 

[Claim 23] It is the imprint method of a thin film characterized by said thin film being a thin film transistor (TFT) in 
either claim 1 - claim 22. 

[Claim 24] An imprint method of a thin film which carries out multiple-times activation of an imprint method according 
to claim 1 , and is characterized by imprinting two or more transferred layers on said larger imprint object than said 
substrate in either claim 1 - claim 23. 

[Claim 25] An imprint method of a thin film which carries out multiple-times activation of an imprint method according 
to claim 1 , and is characterized by imprinting two or more transferred layers from which level of the layout Ruhr of a 
thin film differs on said imprint object in either claim 1 - claim 24. 

[Claim 26] A thin film which said imprint object comes to imprint using an imprint method according to claim 1 to 22. 
[Claim 27] It is the thin film characterized by said thin film being a thin film transistor (TFT) in claim 26. 
[Claim 28] Thin film integrated circuit equipment constituted including a thin film imprinted by said imprint object 
using an imprint method according to claim 1 to 25. [Claim 29] A active-matrix substrate which is a active-matrix 
substrate with which the pixel section is constituted including a thin film transistor (TFT) arranged in the shape of a 
matrix, and a pixel electrode connected to an end of the thin film transistor, and was manufactured by imprinting a thin 
film transistor of said pixel section using a method according to claim 1 to 24. 

[Claim 30] A active-matrix substrate characterized by providing the following A thin film transistor connected to the 
scanning line arranged in the shape of a matrix, and a signal line (TFT) A thin film transistor which is the active-matrix 
substrate which contains a driver circuit for the pixel section being constituted including a pixel electrode connected to 
an end of the thin film transistor, and supplying a signal to said scanning line and said signal line, and constitutes a thin 
film transistor of said pixel section of the 1st layout Ruhr level formed using a method according to claim 25, and said 
driver circuit of the 2nd layout Ruhr level 

[Claim 3 1] A liquid crystal display manufactured using a active-matrix substrate according to claim 29 to 30. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTIO N ' . 

[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention relates to the imprint method, the thin film, the thin film 

integrated circuit equipment, active-matrix substrate, arid liquid crystal display of a thin film. 

[0002] 

[Background of the Invention] For example, it faces manufacturing the liquid crystal display using a thin film transistor 
(TFT), and passes through the production process which forms a thin film transistor by CVD etc. on a substrate. Since 
the production process which forms a thin film transistor on a substrate is accompanied by high temperature processing, 
a substrate needs to use what has the high thing, i.e., the softening temperature, and the high melting point of the quality 
of the material which is excellent in thermal resistance. Therefore, in current, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C, and heat-resisting glass is used as a substrate which bears the 
temperature around 500 degrees C. 

[0003] . 
[Problem(s) to be Solved by the Invention] As mentioned above, the substrate in which a thin film is earned must satisfy 
the conditions for manufacturing those thin films. That is, it is determined that the substrate to be used will surely fulfill 
the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the phase after the substrate in which thin films, such as TFT, were 
carried is completed, above-mentioned "substrate" is not sometimes necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as mentioned above when 
passing through the manufacture process accompanied by high temperature processing, these are very expensive, 
therefore cause the rise of a product price. 

[0006] Moreover, a glass substrate is heavy and has a property of a crack or a cone. Although what cannot break easily 
even if it is cheap' as much as possible, it is light and it bears and drops also on deformation of some with the liquid 
crystal display used for portable electronic devices, such as a palmtop computer and a portable telephone, is desirable, 
actually, a glass substrate is heavy, and is weak to deformation, and it is common that there is fear of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the constraint which 
comes from manufacture conditions, and a product, and to satisfy the conditions and property of these both sides to it. 
[0008] This invention is made paying attention to such a trouble, and one of the purpose of the is to offer the new 
technology which makes it possible to choose independently freely the substrate used at the time of manufacture of a 
thin film, and the substrate (substrate with a property desirable in view of the use of a product) used at the time of real 
use of a product. 

[0009] - 
[Means for Solving the Problem] This invention which solves a technical problem mentioned above is carrying out the 

following configurations. . . 

[0010] (1) A production process which this invention according to claim 1 is the method of imprinting a thin film on a 
substrate on an imprint object, and forms a detached core on said substrate, A production process which forms a 
transferred layer containing a thin film on said detached core, and a production process which joins a transferred layer 
containing said thin film to said imprint object through a glue line, Light is irradiated at said detached core and it is 
characterized by having a production process which produces and cheats out of exfoliation in the inside of a layer of 
said detached core, and/or an interface, and a production process which makes said substrate secede from said detached 
core. 
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001 1] That is a detached core with a property which absorbs light is prepared on a substrate with high reliability in 
ievice manufacture, and thin films, such as TFT, are formed on the substrate. Next, although not limited especially, it 
oins to an imprint object of a request of a thin film, for example through a glue line, light is irradiated after that at a 
ietached core it produces and cheats out of an exfoliation phenomenon in the detached core by this, and adhesion 
between the detached core and said substrate is reduced. And force is applied to a substrate and the substrate is made to 
secede from a thin film. By this, a desired reliable device can be imprinted on any imprint objects (formation). _ 
0012] In addition in this invention, a production process which joins a thin film (transferred layer containing a thin 
film) to an imprint object through a glue line, and a production process which makes a substrate secede from a thin film 
may not ask the sequence, but the point is sufficient as any. However, when a problem is in handling of a thin film 
(transferred layer containing a thin film) after making it secede from a substrate, it is desirable to join a thin film to an 
imprint object and to make it secede from a substrate after that first. 

rOOl 3] Moreover, if material (for example, thermosetting resin) with planation is used as a glue lme used for 
cementation on an imprint object of a thin film, though some level differences have arisen on the surface of a transferred 
layer containing a thin film, flattening of the level difference is carried out, it can be disregarded now, becomes joinable 
to an imprint object good therefore always, and is convenient. 

f0014] (2) In claim 1, said substrate of this invention according to claim 2 is a substrate of translucency, and it is 
characterized by performing an exposure of said light to said detached core through a substrate of said translucency. 
r0015] For example, if a substrate with a transparent quartz substrate etc. is used, while bemg able to manufacture a 
reliable thin film device, from a rear face of a substrate, light can be put in block all over a detached core, and can also 
be irradiated, and imprint effectiveness improves. ' 
[001 6] (3) This invention according to claim 3 is characterized by having further a production process which removes 
said detached core adhering to said imprint object in claim 1 or claim 2. 
[0017] An unnecessary detached core is removed completely. 

[001 8] (4) Said imprint object is characterized by this invention according to claim 4 bemg a transparence substrate m 

either claim 1 - claim 3. . r, v-i„ 

[0019] For example, a substrate with a cheap soda glass substrate etc., transparent plastic film which has flexibility can 

be used as an imprint object. . 

[0020] (5) When said imprint object sets a maximum temperature in the case of formation of a transferred layer to imax 
in either claim 1 - claim 4 in this invention according to claim 5, a glass transition point (Tg) or softening temperature is 
characterized by consisting of materials below said Tmax. 

[0021] A maximum temperature at the time of device manufacture cannot be borne, but a cheap glass substrate which 
was not able to be used can be conventionally used now freely. 

[0022] (6) In either claim 1 - claim 4, said imprint object is characterized by a glass transition point (Tg) or softening 
temperature being below the maximum temperature of a formation process of said thin film by this invention according 
to claim 6. 

[0023] A maximum of a glass transition point (Tg) or softening temperature is specified. 

[0024] (7) This invention according to claim 7 is characterized by said imprint object consisting of synthetic resm or 
glass material in either claim 1 - claim 6. ...... , a ■ c i . 

[0025] For example, if a thin film is imprinted to a synthetic-resin board which has the pliability (flexibility) ot plastic 
film etc in a rigid high glass substrate, an outstanding property which is not acquired is realizable. If this invention is 
applied to a liquid crystal display, a pliant and light and display unit strong also against fall will be realized. 
[0026] Moreover, for example, a substrate with a cheap soda glass substrate etc. can also be used as an imprint object. A 
soda glass substrate is a low price and is an advantageous substrate economically. A soda glass substrate had the 
problem that an alkali component was eluted by heat treatment at the time of TFT manufacture, and application to a 
liquid crystal display of a active-matrix mold was difficult for it conventionally. However, m order to imprint an already 
completed thin film device according to this invention, a problem accompanying above-mentioned heat treatment is 
solved. Therefore, in a field of a liquid crystal display of a active-matrix mold, it becomes usable [ a substrate with the 
conventional problems, such as a soda glass substrate, ]. 

[0027] (8) This invention according to claim 8 is characterized by said substrate having thermal resistance m either 

claim 1 - claim 7. _ ,. C] , , 

[0028] High temperature processing of ****** becomes possible at the time of manufacture of a thin film device, and 
reliability can manufacture a thin film device of high performance highly. 

[0029] (9) This invention according to claim 9 is characterized by said substrate being a substrate which penetrates 
3 lOnm light 1 0% or more in either claim 1 - claim 8. 
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0030] A substrate of translucency which can supply slack light energy for producing ablation in a detached core is 

0031] (10) When said substrate sets a maximum temperature in the case of formation of a transferred layer to Tmax in 
;laim 1 - claim 9 in this invention according to claim 1 0, a point [ distortion ] is characterized by consisting of materials 

nore than said Tmax. ' 
0032] Desired high temperature processing becomes possible at the time of manufacture ot a thin film device, ana 
^liability can manufacture a thin film device of high performance highly. 

0033] (1 1) Said detached core is characterized by this invention according to claim 1 1 consisting of amorphous silicons 

n either claim 1 -claim 10. .,. ... • 

0034] An amorphous silicon absorbs light, and the manufacture is also easy an amorphous silicon, and its practicality is 

5©35] (12) This invention according to claim 12 is characterized by said amorphous silicon containing hydrogen (H) 

more than 2 ; atom % in claim 1 1 . -..,._. fI . , t , o 

10036] Wheft an amorphous silicon containing hydrogen is used, hydrogen is emitted with an exposure ot light and there 
is an operation which produces internal pressure in a detached core and stimulates exfoliation m a detached core by this. 

[0037] (13) This invention according to claim 13 is characterized by said amorphous silicon containing hydrogen (H) 
more than 10 atom % in claim 12. 

[0038] When content of hydrogen increases, an operation to which exfoliation in a detached core is urged becomes more 

[0039]O4) This invention according to claim 14 is characterized by said detached core consisting of silicon nitride in 

either claim 1 - claim 10. , ... , _ , *• i- .• 

[0040] If silicon nitride is used as a detached core, nitrogen will be emitted with an exposure of light and exfoliation in a 
detached core will be promoted by this. 

[0041] (15) This invention according to claim 15 is characterized by said detached core consisting of a hydrogen content 
alloy in either claim 1 -claim 10. 

[0042] If a hydrogen content alloy is used as a detached core, hydrogen will be emitted with an exposure ot light and 
exfoliation in a detached core will be promoted by this. 

[0043] (16) This invention according to claim 16 is characterized by said detached core consisting ot a nitrogen content 

metal alloy in either claim 1 -claim 10. _ ■ 

[0044] If a nitrogen content alloy is used as a detached core, nitrogen will be emitted with an exposure of light and 

exfoliation in a detached core will be promoted by this. . 

[0045] (17) This invention according to claim 17 It is the imprint method of a thin film characterized by said detached 

core consisting of multilayers in either claim 1 - claim 10. 

[0046] It shows clearly not to be limited to monolayer. . 
[0047] (18) Said multilayers are characterized by consisting of a metal membrane by which this invention according to 
claim 18 was formed an amorphous silicon film and on it in claim 17. 

[0048] (19) In either claim 1 - claim 10, as for this invention according to claim 19, said detached core is characterized 

by thing of ceramics, a metal, and organic polymeric materials which consists of kinds at least. 

[0049] A thing actually usable as a detached core is summarized and illustrated. As a metal, a hydrogen content alloy 

and a nitrogen content alloy are also usable, for example. In this case, exfoliation in a detached core is promoted by 

emission of hydrogen gas and nitrogen gas accompanying an exposure of light like a case of an amorphous silicon 

[0050] (20) This invention according to claim 20 is characterized by said light being laser light in either claim 1 - claim 

19. 

[005 1 ] Laser light is coherent light and suitable for producing exfoliation in a detached core. 

[0052] (21) This invention according to claim 21 is characterized by wavelength of said laser light being lOOnm - 

350nm in claim 20. • , , 

[0053] By using laser light of light energy with short wavelength, exfoliation in a detached core can be pertormed 

effectively. , _ . . . , 

[00541 As laser which fulfills above-mentioned conditions, there is an excimer laser, for example. An excimer laser is 
gas laser in which a laser optical output of high energy of a short wavelength ultraviolet region is possible, and can 
output laser light of four kinds of typical wavelength by using what combined rare gas (Ar, Kr, Xe) and halogen gas 
(F2 HC1) as a laser medium (XeF=351nm, XeCl=308nm, KrF=248nm, ArF=193nm). 

[0055] By the exposure of excimer laser light, it can produce and cheat out of an operation of direct cutting of molecular 
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•inding, evaporation of gas, etc. without a thermal effect in a detached core prepared on a substrate^ _ 
0056] (22) This invention according to claim 22 is characterized by wavelength of said laser light bemg 350nm - 

200nm in claim 20. • j^,^„„ 

00571 When making phase changes, such as a gas evolution, evaporation, and sublimation, cause and giving a 
ie paration property, laser light whose wavelength is 350nm - about 1200nm is [in / a detached core ]i i*able__ _ 
0058] (23) This invention according to claim 23 is characterized by said thin film bemg a thin film transistor ( 1 Fl ) in 

5 0*59] C ffighly"effSie^ TFT can be freely imprinted on a desired imprint object (formation). Therefore, it also becomes 
?ossible to carry various electronic circuitries on the imprint object. 

00601 (24) In either claim 1 - claim 23, this invention according to claim 24 carries out multiple-times activation ot an 
mprint method according to claim 1, and is characterized by imprinting two or more transferred layers on said larger 
mprint object than said substrate. _ , 

00611 A large-scale substrate in which a reliable thin film was carried can be created by carrying out repeat use ot the 
reliable substrate, or carrying out multiple-times activation of the imprint of a thin film pattern using two or more 



T00621 (25) In either claim 1 - claim 24, this invention according to claim 25 carries out multiple-times activation of an 
imprint method according to claim 1 , and is characterized by imprinting two or more transferred layers from which level 
of the layout Ruhr of a thin film differs on said imprint object. 

T00631 When it carries two or more circuits (functional block etc. is included) where classes differ on one substrate 
according to a property required of each circuit, an element used for every circuit may differ from size (what is called 
the layout Ruhr, i.e., a design rule) of wiring. Also in this case, if an imprint is performed for every circuit usingan 
imprint method of this invention, two or more circuits where layout Ruhr level differs are realizable on one substrate. 
[0064] (26) This invention according to claim 26 is a thin film which said imprint object comes to imprint using an 
imprint method according to claim 1 to 22. . 
[0065] It is the thin film formed on a substrate of arbitration using imprint technology (imprint technology ot a 
diaphragm structure) of a thin film of this invention. 

[0066] (27) Said thin film is characterized by this invention according to claim 27 being a thin film transistor (TF1) in 

[0067] (28) This invention according to claim 28 is thin film integrated circuit equipment constituted including a thin 
film imprinted by said imprint object using an imprint method according to claim 1 to 25. 

[0068] For example, it is also possible to carry a single chip microcomputer constituted by using a thin film transistor 
(TFT) on a synthetic-resin substrate. ; . , t a 

T00691 (29) This invention according to claim 29 is a active-matrix substrate with which the pixel section is constituted 
including a thin film transistor (TFT) arranged in the shape of a matrix, and a pixel electrode connected to an end of the 
thin film transistor, and is the active-matrix substrate manufactured by imprinting a thin film transistor of said pixel 
section using a method according to claim 1 to 24. . , . ' . - V 

r00701 It is the active-matrix substrate which comes to form the pixel section on a desired substrate using imprint 
technology (imprint technology of a diaphragm structure) of a thin film of this invention. Since constraint which comes 
from manufacture conditions is eliminated and a substrate can be chosen freely, it is also possible to realize a new 

active-matrix substrate which is not in the former. .. ... 

r00711 (30) A thin film transistor connected to the scanning line with which this invention according to claim 30 has 
been arranged in the shape of a matrix, and a signal line (TFT), The pixel section is constituted including a pixel 
electrode connected to an end of the thin film transistor. And it is the active-matrix substrate which contains a dnver 
circuit for supplying a signal in said scanning line and said signal line. It is a active-matrix substrate possessing a thin 
film transistor which constitutes a thin film transistor of said pixel section of the 1st layout Ruhr level formed using a 
method according to claim 25, and said driver circuit of the 2nd layout Ruhr level. 

T00721 On a active-matrix substrate, not only the pixel section but a driver circuit is carried, and, moreover, it is the 
active-matrix substrate with which layout Ruhr level of a driver circuit differs from layout Ruhr level of the pixel 
section. For example, if a thin film pattern of a driver circuit is formed using a manufacturing installation ot Silicon 
TFT, it is possible to raise a degree of integration. 

[0073] (31) This invention according to claim 3 1 is the liquid crystal display manufactured using a active-matrix 
substrate according to claim 29 to 30. 

[0074] For example, a liquid crystal display with a property at which it turns flexibly using a plastic plate is also 
realizable. 
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[0075] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
[0076] (Gestalt of the 1st operation) Drawin g 1 - drawing 6 are drawings for explaining the gestalt (the imprint method 
of a thin film) of operation of the 1 st of this invention. 

[0077] As shown in [production process 1] drawing 1 , a detached core (light absorption layer) 120 is formed on a 
substrate 100. 

[0078] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0079] ** As for the explanation substrate 100 about a substrate 100, it is desirable that it is what has the translucency 
which light may penetrate. 

[0080] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more desirable that it is 
50% or more. When this permeability is too low, attenuation (loss) of light becomes large and needs the big quantity of 
light by exfoliating a detached core 120. 

[0081] Moreover, as for a substrate 100, it is desirable to consist of reliable materials, and it is desirable to consist of 
materials which were excellent in thermal resistance especially. Although the reason has what process temperature 
becomes high depending on the class and formation method (for example, about 350-1000 degrees C) in case it forms 
the transferred layer 140 and interlayer 142 who mention later, it is because the width of face of a setup of membrane 
formation conditions, such as the temperature condition, will spread even in such a case on the occasion of formation of 
the transferred layer 1 40 grade to a substrate 1 00 top if the substrate 1 00 is excellent in thermal resistance. 
[0082] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-materials more than Tmax thing, when 
the maximum temperature in the case of formation of the transferred layer 140 is set to Tmax. A thing 350 degrees C or 
more has a desirable strain point, and, specifically, the component of a substrate 1 00 has a more desirable thing 500 
degrees C or more. As such a thing, the heat resisting glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is 
mentioned, for example. 

[0083] Moreover, although especially the thickness of a substrate 100 is not limited, it is desirable that it is about 0.1- 
5.0mm, and it is usually more desirable that it is about 0.5-1.5mm. If the thickness of a substrate 100 is too thin, a strong 
fall will be caused, and if too thick, when the permeability of a substrate 1 00 is low, it will become easy to produce 
attenuation of light. In addition, when the permeability of the light of a substrate 100 is high, the thickness may exceed 
said upper limit. In addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irratdiated at homogeneity. 

[0084] ** As for the explanation detached core 120 of a detached core 120, what the light irradiated is absorbed, it has a 
property which produces exfoliation (henceforth "exfoliation in a layer", and "interfacial peeling") in the inside of the 
layer and/or an interface, and it arises preferably that the bonding strength between the atoms of the material which 
constitutes a detached core 120, or between molecules disappears or decreases by the exposure of light, i.e., ablation, 
and results in the exfoliation in a layer and/or interfacial peeling is good. 

[0085] Furthermore, a gas may be emitted by the exposure of light from a detached core 120, and the separation effect 
may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the case where the component 
contained in the detached core 120 serves as a gas, and it is emitted for a moment, the steam is emitted, and it may 
contribute to separation. As a presentation of such a detached core 120, what is indicated by following A-E is 
mentioned, for example. 
[0086] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable that it is a 
degree more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % degree. Thus, if specified quantity content 
of the hydrogen (H) is carried out, hydrogen will be emitted by the exposure of light, internal pressure will occur in a 
detached core 120, and it will become the force in which it exfoliates an up-and-down thin film. The content of the 
hydrogen in an amorphous silicon (H) can be adjusted by setting up suitably conditions, such as membrane formation 
conditions, for example, the gas presentation in CVD, gas pressure, a gas ambient atmosphere, a quantity of gas flow, 
temperature, substrate temperature, and injection power. 

[0087] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or a titanic-acid 
compound, zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a lanthanum oxidation compound, 
****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, and Si 302 are mentioned, and K2Si03, Li2Si03, 
CaSi03 and ZrSi04, and Na2Si03 are mentioned as a silicic-acid compound, for example. 

[0088] TiO, Ti203, and Ti02 mention as titanium oxide - having - as a titanic-acid compound - BaTi04, BaTi03, 
Ba2Ti 9O20, BaTi 501 1, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 and aluminum2 - TiOS and 
FeTi03 are mentioned. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 6 of 14 



[0089] As zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 are mentioned as 
a zirconic acid compound, for example. 

[0090] C. The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as silicon nitride, nitriding 

aluminum, and titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- (Imide), - As long as it is what has 

association (these association is cut by the exposure of light) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., and the 

thing which has many these association especially, what kind of thing may be used. Moreover, organic polymeric 

materials may have aromatic hydrocarbon (1, two or more benzene rings, or condensed ring of those) in a constructive 

mood. 

[0091] As an example of such organic polymeric materials, polyethylene, polyolefine like polypropylene, polyimide, a 
polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene sulfide (PPS)* polyether sulphone (PES), an 
epoxy resin, etc. are raised. 

[0092] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, Gd, Sm, 
or sorts of these is mentioned, for example. 

[0093] Moreover, although the thickness of a detached core 120 changes with terms and conditions, such as a 
presentation of the exfoliation purpose or a detached core 120, lamination, and the formation method, it is desirable that 
it is lnm - about 20 micrometers, it is more desirable that it is lOnm - about 2 micrometers, and it is usually still more 
desirable [ thickness ] that it is 40nm - about 1 micrometer. While enlarging power (quantity of light) of light in order to 
secure the good detachability of a detached core 120 if the homogeneity of membrane formation is spoiled, 
nonuniformity may arise in exfoliation, when the thickness of a detached core 120 is too small, and thickness is too 
thick, in case a detached core 120 is removed behind, the activity takes time amount. In addition, as for the thickness of 
a detached core 120, it is desirable that it is uniform as much as possible. 

[0094] Especially the formation method of a detached core 120 is not limited, but is suitably chosen according to terms 
and conditions, such as a film presentation and thickness. For example, it CVD(s) (MOCVD and low voltage - CVD 
and ECR-CVD are included). Vacuum evaporationo, molecular beam deposition (MB), sputtering, ion plating, The 
various gaseous-phase forming-membranes methods, such as PVD, electroplating, immersion plating (dipping), various 
plating, such as electroless deposition, and the Langmuir pro jet (LB) ~ law - The applying methods, such as a spin 
coat, a spray coat, and a roll coat, various print processes, a replica method, the ink jet method, a powder jet process, 
etc. are mentioned, and it can also form or more [ of these ] combining two. 

[0095] For example, when the presentation of a detached core 120 is an amorphous silicon (a-Si), it is desirable to form 
membranes by CVD especially low voltage CVD, or plasma CVD. 

[0096] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, or when it constitutes 
from organic polymeric materials, it is desirable the applying method and to form membranes with a spin coat 
especially. 

[0097] As shown in [a production process 2], next drawing 2 , the transferred layer (thin film device layer) 140 is 
formed on a detached core 120. 

[0098] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line chain line in 
drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . It is constituted including 
TFT (thin film transistor) formed on Si02 film (middle class) 142, and the thin film device layer 140 possesses the 
source and the drain layer 146 which this TFT introduced n mold impurity into the polish recon layer, and were formed, 
the channel layer 144, the gate insulator layer 148, the gate electrode 150, an interlayer insulation film 154, and the 
electrode 152 that consists of aluminum so that it may be illustrated. 

[0099] Although Si02 film is used with the gestalt of this operation as an interlayer prepared in contact with a detached 
core 120, the insulator layer of others, such as Si3N4, can also be used. Although the thickness of Si02 film (interlayer) 
is suitably determined according to the formation purpose or the degree of a function which can be demonstrated, it is 
desirable that it is lOnm - about 5 micrometers, and it is usually more desirable that it is 40nm - about 1 micrometer. 
What demonstrates at least one of the functions as the protective layer which an interlayer is formed for the various 
purpose, for example, protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, 
the protection-from-light layer of laser light, the barrier layer for migration prevention, and a reflecting layer is 
mentioned. 

[0100] In addition, the middle class, such as Si02 film, may not be formed depending on the case, but the direct 
transferred layer (thin film device layer) 140 may be formed on a detached core 1 20. 

[0101] The transferred layer 140 (thin film device layer) is a layer containing thin films, such as TFT as shown in the 
right-hand side of drawing 2 . 
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[0102] the optoelectric transducer (a photosensor — ) which consists of a thin-film diode and PIN junction of silicon 
besides TFT as a thin film A solar battery, a silicon resistance element and other thin film semiconductor devices, an 
electrode (it ITO(s) example:) Actuators, such as a transparent electrode like a mesa film, a switching element, memory, 
and a piezoelectric device, There are a micro MAG device which combined a micro mirror (piezo thin film ceramics), a 
magnetic-recording thin film head, a coil, an inductor, the charge of a thin film high magnetic-permiable material, and 
them, a filter, a reflective film, a dichroic mirror, etc. 

[0103] Such a thin film (thin film device) is relation with the formation method, and is formed through a usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, the thing which 
has high reliability and which can bear that process temperature is needed. 

[0104] As shown in [a production process 3], next drawing.! , the thin film device layer 140 is joined to the imprint 
object 180 through a glue line 160 (adhesion). 

[0105] As a suitable example of the adhesives which constitute a glue line 160, various hardening mold adhesives, such 
as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet 
curing mold adhesives, and aversion hardening mold adhesives, are mentioned. As a presentation of adhesives, what 
kind of thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. Formation of 
such a glue line 160 is made for example, by the applying method. 

[0106] After applying hardening mold adhesives on the transferred layer (thin film device layer) 140 and joining the 
imprint object 180 on it when using said hardening mold adhesives for example, said hardening mold adhesives are 
stiffened by the hardening method according to the property of hardening mold adhesives, and the transferred layer (thin 
film device layer) 140 and the imprint object 1 80 are pasted up, and it fixes. 

[0107] when adhesives are photo-curing molds, light is irradiated from the substrate of light transmission nature, and 
both the outsides of an imprint object or - from one outside of the substrate 1 00 of light transmission nature, or the 
imprint object 180 of light transmission nature. As adhesives, photo-curing mold adhesives, such as an ultraviolet curing 
mold which cannot affect a thin film device layer easily, are desirable. 

[0108] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, and the transferred 
layer (thin film device layer) 140 may be pasted up on it. In addition, when imprint object 180 the very thing has an 
adhesion function, for example, formation of a glue line 160 may be omitted. 

[0109] although not limited especially as an imprint object 180 - a substrate (plate) ~ especially a transparence 
substrate is mentioned. In addition, such a substrate may be monotonous or may be a curve board. Moreover, compared 
with said substrate 100, properties, such as thermal resistance and corrosion resistance, may be inferior in the imprint 
object 180. It is because the reason forms the transferred layer (thin film device layer) 140 in a substrate 100 side in this 
invention, and imprints the transferred layer (thin film device layer) 140 on the imprint object 180 after that, so it does 
not depend on the temperature conditions in the case of formation of the transferred layer (thin film device layer) 140 
etc. for the property required of the imprint object 1 80, especially thermal resistance. 

[01 10] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 is set to Tmax, a 
glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a component of the imprint object 
0. For example, a glass transition point (Tg) or softening temperature can constitute more preferably 800 degrees C or 
less of 500 degrees C or less of imprint objects 1 80 from a material 320 degrees C or less still more preferably. 
[0111] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical property of the 
imprint object 1 80 is desirable, you may have flexibility and elasticity. 

[01 12] As a component of such an imprint object 180, various synthetic resin or various glass material are mentioned, 
and various synthetic resin and the usual cheap (low melting point) glass material are desirable especially. 
[0113] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a 
polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene- vinylacetate copolymer (EVA), 
annular polyolefine, Denaturation polyolefine, a polyvinyl chloride^ a polyvinylidene chloride, polystyrene, A 
polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, 
polymethylmethacrylate, an acrylic-styrene copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), 
polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane 
terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, 
polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, polyarylate, aromatic polyester (liquid 
crystal polymer), Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic elastomer, such as a 
fluororubber system and a chlorinated polyethylene system, EBOKISHI resin, phenol resin, a urea resin, melamine 
resin, unsaturated polyester, The copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. 
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are mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as 
ar layered product for example, more than two-layer). 

[01 14] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, 
lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, compared with 
silicic-acid glass, the melting point is low, and shaping and processing are also comparatively easy the melting point, 
and, moreover, things other than silicic-acid glass have it, and are desirable. [ cheap ] 

[0115] When using what consisted of synthetic resin as an imprint object 1 80, while being able to fabricate the large- 
scale imprint object 180 in one, even if it is complicated configurations, such as what has a curve side and irregularity, it 
can manufacture easily, and the various advantages that material cost and a manufacturing cost are also cheap can be 
enjoyed. Therefore, use of synthetic resin is advantageous when manufacturing a large-sized and cheap device (for 
example, liquid crystal display). . .. , , 

[0116] In addition, the imprint object 1 80 may constitute some devices like what constitutes the device which became 
independent in itself like a liquid crystal cell, a color filter and an electrode layer, a dielectric layer, an insulating layer, 
and a semiconductor device. 

[0117] Furthermore, the imprint objects 1 80 may be material, such as a metal, ceramics, a stone, and wood paper, and 
may be on the surface of the structures, such as a wall, a pillar, a ceiling, and a windowpane, further on the field (up [ of 
the surface top of the field top of a clock, and an air-conditioner, and a printed circuit board ] etc.) of the arbitration 
which constitutes a certain article. 

[01 18] As shown in [a production process 4], next drawing 4 , light is irradiated from the rear-face side of a substrate 

[0U 9] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the exfoliation in a 
layer and/or interfacial peeling arise in a detached core 120, and bonding strength is decreased or extinguished. 
[0120] It is presumed that it is what is depended on phase changes, such as that ablation produces the principle which 
the exfoliation in a layer and/or interfacial peeling of a detached core 120 produce in the component of a detached core 
120 and emission of the gas contained in the detached core 120, melting further produced immediately after an 
exposure, and evapotranspiration. 

[0121] The charge of a bridging (component of a detached core 1 20) which absorbed exposure light is excited 
photochemistry-wise or thermally, ablation means association of the atom of the surface and interior or a molecule 
being cut, and emitting here, and it mainly appears as a phenomenon in which all or a part of component of a detached 
core 120 produces phase changes, such as melting and evapotranspiration (evaporation). Moreover, by said phase 
change, it may be in a minute firing condition and bonding strength may decline. 

[0122] Conditions, such as a presentation of a detached core 120, and a class of light irradiated as one of the factor of 
the, wavelength, reinforcement, the attainment depth, are mentioned by in addition to this being influenced by various 
factors they are [ whether a detached core 120 produces the exfoliation in a layer interfacial peeling is produced, or ] the 
both 

[0123] As a light to irradiate, if a detached core 120 is made to start the exfoliation in a layer, and/or interfacial peeling, 
what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a laser 
beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, beta rays, gamma ray), etc. will be 
mentioned. A laser beam is desirable at the point of being easy to produce exfoliation (ablation) of a detached core 1 20 
also in it. 

[0124] As laser equipment made to generate this laser beam, although various gas laser, solid state laser (semiconductor 
laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, helium-Ne laser, etc. are 
used suitably, and especially excimer laser is desirable also in it. 

[0125] Since it outputs high energy in a short wavelength region, extremely, excimer laser can make a detached core 2 
produce ablation for a short time, and it can exfoliate a detached core 120, without making the imprint object 180 and 
substrate 100 grade which therefore adjoin produce most temperature rises (i.e., without it producing deterioration and 

damage). . 

[0126] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a wavelength 

dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it is lOOnm - about 350nm. 

[0127] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . It has the 

property that permeability increases steeply to the wavelength of 300nm so that it may be illustrated. In such a case, 

light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) with a wavelength of 300nm or more is 

irradiated. 

[0128] Moreover, when making a detached core 120 cause phase changes, such as a gas evolution, evaporation, and 
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sublimation, and giving a separation property to it, as for the wavelength of the laser beam irradiated, it is desirable that 
it- is about 350 to 1 200nm. 

[0129] Moreover, as for especially the energy density in the case of excimer laser, it is desirable the energy density of 
the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more desirable to consider as about 
two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to be referred to as about 1 - 1000ns, and it is 
more desirable to be referred to as about 10 - 100ns. When sufficient ablation etc. does not arise, and energy density is 
high, when energy density is low or irradiation time is short, or irradiation time is long, there is a possibility of having a 
bad influence on the transferred layer 140 by the exposure light which penetrated the detached core 120. 
[0130] In addition, as a cure in case the exposure light which penetrated the detached core 120 reaches even the 
transferred layer 1 40 and does a bad influence, as shown in drawin g 30 , there is the method of forming the metal 
membranes 124, such as a tantalum (Ta), on a detached core (laser absorption layer) 120, for example. Thereby, it is 
completely reflected by the interface of a metal membrane 124, and the laser light which penetrated the detached core 
120 does not have a bad influence on the thin film above it. 

[01 3 1 ] As for the exposure light represented by the laser beam, it is desirable to glare so that the reinforcement may 
become uniform. The direction of radiation of exposure light may be a direction which carried out the predetermined 
angle inclination not only to a perpendicular direction but to the detached core 120 to the detached core 120. 
[0132] Moreover, when the area of a detached core 120 is larger than the exposure area which is 1 time of exposure 
light, to all the fields of a detached core 120, it can divide into multiple times and exposure light can also be irradiated. 
Moreover, the same part may be irradiated twice or more. Moreover, the exposure light (laser beam) of a different class 
and different wavelength (wavelength region) may be irradiated twice or more to the same field or a different field. 
[0133] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a detached core 120, as 
shown in drawing 5 . Although not illustrated in drawing 5 , a detached core may adhere on a substrate 100 after this 
balking. 

[0134] Next, as shown in drawing 6 , the extant detached core 120 is removed by the method which combined methods, 
such as washing, etching, ashing, and polishing, or these. It means that the transferred layer (thin film device layer) 140 
had been imprinted by the imprint object 1 80 by this. 

[0135] In addition, when a part of detached core has adhered also to the substrate 100 from which it seceded, it removes 
similarly. In addition, when the substrate 100 consists of an expensive material like quartz glass, and a rare material, 
reclamation (recycle) is preferably presented with a substrate 100. That is, this invention can be applied to the substrate 
100 to reuse, and usefulness is high. 

[0136] The imprint to the imprint object 1 80 of the transferred layer (thin film device layer) 140 is completed through 
each above production process. Then, conductive layers, such as removal of Si02 film which adjoins the transferred 
layer (thin film device layer) 140, and wiring of a up to [ the transferred layer 140 ], formation of a desired protective 
coat, etc. can also be performed. 

[0137] In this invention, transferred layer (thin film device layer) 140 the very thing which is an exfoliated object is not 
exfoliated directly. Since it exfoliates in the detached core joined to the transferred layer (thin film device layer) 140, 
Irrespective of the property of an exfoliated object (transferred layer 140), conditions, etc., easily and certainly, it can 
exfoliate in homogeneity (imprint), there is also no damage to the exfoliated object (transferred layer 140) in accordance 
with exfoliation actuation, and the high reliability of the transferred layer 140 can be maintained. 
[0138] (Gestalt of the 2nd operation) TFT of CMOS structure is formed on a substrate and the example of the concrete 
manufacture process in the case of imprinting this on an imprint object is explained using drawing jg - drawing 18 . 
[0139] (Production process 1) as shown in drawing 8 , on a substrate (for example, quartz substrate) 100, laminating 
formation of a detached core (for example, LPCVD amorphous silicon layer formed of law) 120, an interlayer (for 
example, Si02 film) 142, and the amorphous silicon layer (for example, LPCVD ~ formed of law) 143 is carried out 
one by one, then laser light is irradiated from the upper part all over the amorphous silicon layer 143, and annealing is 
given. Thereby, the amorphous silicon layer 143 is recrystallized and turns into a polish recon layer. 
[0140] (Production process 2) Then, as shown in drawing 9 ^patterning of the polish recon layer obtained by laser 
annealing is carried out, and Islands 144a and 144b are formed. 

[0141] (Production process 3) As shown in drawin g 10 , the wrap gate insulator layers 148a and 148b are formed for 
Islands 144a and 144b with a CVD method. 

[0142] (Production process 4) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of polish recon 
or metal are formed. 

[0143] (Production process 5) As shown in drawin g 12 , the mask layer 170 which consists of polyimide etc. is formed, 
using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the ion implantation of boron 
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B) is performed. Of this, the p+ layers 172a and 172b are formed. 

: 01441 (Production process 6) As shown in drawing 13 , the mask layer 174 which consists of polyimide etc. is formed, 
asing gate electrode 1 50a and the mask layer 1 74 as a mask, it is a self aryne, for example, the ion implantation of Lynn 
;P) is performed. Of this, the n+ layers 146a and 146b are formed. , b1b . . 

0145] (Production process 7) As shown in drawing 14 , an interlayer insulation film 1 54 is formed and Electrodes 
152a-152d are alternatively formed after contact hole formation. ' v 

[0146] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device layer) 14U in 
drawing 2 - drawing 6 . In addition, a protective coat may be formed on an interlayer insulation film 1 54. 
r01471 (Production process 8) As shown in drawing 15 , the epoxy resin layer 160 as a glue line is formed on TFT ot a 
CMOS configuration, next TFT is stuck on the imprint object (for example, soda glass substrate) 180 through the epoxy 
resin layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint object 180 and TFT are pasted up 

roi?!] 1 ^addition the photopolymer resin which is ultraviolet curing mold adhesives is sufficient as a glue line 160. In 
this case ultraviolet rays are irradiated from the imprint object [ not heat but ] 1 80 side, and polymer is stiffened. 
[0149] (Production process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated from the rear face of a 
substrate 100, for example. This produces and cheats out of exfoliation in the inside of the layer of a detached core 120, 
and/or an interface. 

[01 50] (Production process 1 0) A substrate 1 00 is torn off as shown in drawing 17 . 

[0151] (Production process 1 1) Finally etching removes a detached core 120. It means that TFT of a CMOS 
configuration had been imprinted by the imprint object 1 80 by this as shown in drawjngj 8 . . ' . . tU 

[0152] (Gestalt of the 3rd operation) if the technology explained with the gestalt of the 1st operation of a **** and the 
gestalt of the 2nd operation is used, the microcomputer constituted using the thin film as shown m drawing 19 (a), tor 
example can be formed on the substrate which is a request. . . , 

rOl 53] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for supplying the 
supply voltage of CPU300, RAM320 and the I/O circuits 360 where the thin film was used and the circuit was 
constituted and these circuits is carried on the flexible substrate 1 82 which consists of plastics etc. 
[01 54] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown in drawing 19 (b), since 
it is lightweight, it has strongly the feature that it is strong also to fall in bending. 

[01 55] (Gestalt of the 4th operation) the gestalt of this operation explains the example which is a manufacture process m 
the case of creating the liquid crystal display of the active-matrix mold using a active-matrix substrate as shown in 
drawing 20 and drawing 21 using the imprint technology of an above-mentioned thin film device. 
[0156] (Configuration of a liquid crystal display) As shown in drawing 20 , the liquid crystal display of a active-matrix 
mold possesses the sources 400 of the illumination light, such as a back light, a polarizing plate 420, the active-matrix 
substrate 440 liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 

[01571 In addition if it constitutes as a reflective mold liquid crystal panel which replaced with the source 400 of the 
illumination light, and adopted the reflecting plate when using a flexible substrate like plastic film for the acuve-matnx 
substrate 440 and the opposite substrate 480 of this invention, there is flexibility and a lightweight active matrix liquid 
crystal panel strong against an impact and can be realized. In addition, when a pixel electrode is formed with a metal, a 
reflecting plate and a polarizing plate 420 become unnecessary. ■ 

[0158] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT m the pixel section 442, and 
is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line driver and data-line driver) 444 
was carried further. _ 
[0159] The cross section of the important section of this active matrix liquid crystal display is shown in drawing2_ , 
and the circuitry of the important section of a liquid crystal display is shown in drawing 22 . 

[01601 As shown in drawing 22 , the gate is connected to the gate line Gl, one side of a source dram is connected to the 
data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a source dram was connected to 
liquid crystal 460, and liquid crystal 460. TCTAyrn f 

[0161] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process as TFT (Ml) ot 

[01621 As "shcSn in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted including the 
source drain layers 1 100a and 1 100b, channel 1 lOOe, gate insulator layer 1200a, gate electrode 1300a, an msulator layer 
1500, and the source drain electrodes 1400a and 1400b. , _. _ ,j , u 

T0163] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the field (voltage 
impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to liquid crystal 460. The orientation 
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film is omitted among drawing. The pixel electrode 1700 is constituted by metals (in the case of the liquid crystal panel 
of a reflective mold), such as ITO (in the case of the liquid crystal panel of a light transmission mold), or aluminum. 
Moreover, in drawin g 21 , in the voltage impression field 1702 to liquid crystal, although the substrate insulator layer 
1000 under the pixel electrode 1700 (interlayer) is removed completely, it is not necessarily limited to this, and since the 
substrate insulator layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage impression to liquid 

crystal, you may leave. . ... . 

[0164] Moreover as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver section 444 is 
constituted including the source, the drain layers 1 1 00c and 1 1 OOd, channel 1 1 OOf, gate insulator layer 1 200b, gate 
electrode 1300b, an insulator layer 1 500, and the source drain electrodes 1400c and 1400d. 

[0165] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate (for example, soda 
glass substrate), and a reference number 482 is a common electrode. Moreover, a reference number 1000 is Si02 film, a 
reference number 1600 is an interlayer insulation film (for example, Si02 film), and a reference number 1800 is a glue 
line. Moreover, a reference number 1900 is a substrate (imprint object) which consists for example, of a soda glass 

[01 66HManufacture process of a liquid crystal display) The manufacture process of the liquid crystal display of 
drawing-21 is hereafter explained with reference to drawing23 - drawing 27 

[0167] First it forms through the same manufacture process as drawin g! - drawing 18 on the substrate (for example, 
quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and penetrates laser light, and a protective 
coat 1600 is constituted. In addition, in drawi ng 23 , a reference number 3100 is a detached core (laser absorption layer). 
Moreover, in drawin g 23 , both TFT(s) (Ml, M2) are taken as MOSFET of n mold. However, it is good also as not the 
thing limited to this but MOSFET of p mold, and CMOS structure. 

[01 68] Next, as shown in drawing 24 , a protective coat 1 600 and the substrate insulator layer 1 000 are etched 
alternatively, and openings 4000 and 4200 are formed alternatively. These two openings are formed in coincidence 
using a common etching production process. In addition, although the substrate insulator layer (interlayer) 1000 is 
completely removed in opening 4200 in drawing 24 , it is not necessarily limited to this, and since the substrate insulator 
layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage impression to liquid crystal, you may 

[0169] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as an ITO film or 
aluminum, is formed. In using an ITO film, it becomes the liquid crystal panel of a transparency mold, and in using 
metals, such as aluminum, it becomes the liquid crystal panel of a reflective mold. Next, as shown in drawin g26 , a 
substrate 1900 is joined through a glue line 1800 (adhesion). 

[0170] Next, as shown in drawing 26 , excimer laser light is irradiated from the rear face of a substrate 3000, and a 
substrate 3000 is torn off after this. . 
[0171] Next, a detached core (laser absorption layer) 3 100 is removed. Thereby, the active-matnx substrate 440 as 
shown in drawing 27 is completed. It has exposed and the electric connection with liquid crystal is possible for the base 
(field of a reference number 1702) of the pixel electrode 1700. Then, an orientation film is formed in the surface of the 
insulator layer (interlayers, such as Si02) 1000 of the active-matrix substrate 440, and the pixel electrode 1702 surface, 
and orientation processing is performed. The orientation film is omitted in drawing 27 . 

[01 72] And the pixel electrode 1 709 and the common electrode which counters are further formed in the surface, the 
opposite substrate 480 and the active MATORIKU substrate 440 of drawing_2_l with which orientation processing of the 
surface was carried out are closed with a sealing agent (sealant), liquid crystal is enclosed among both substrates, and a 
liquid crystal display as shown in drawing 21 is completed. 

[0173] (Gestalt of the 5th operation) The gestalt of operation of the 5th of this invention is shown in drawin g^ . 
[01 74] With the gestalt of this operation, multiple-times activation of the imprint method of an above-mentioned thin 
film device is carried out, on a larger substrate (imprint object) than the substrate of an imprinting agency, two or more 
patterns containing a thin film are imprinted, and, finally a large-scale active-matrix substrate is formed. 
[01 75] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel sections 7100a-7100P 
are formed. TFT and wiring are formed in the pixel section as surrounded and shown to the drawing 28 bottom by the 
alternate long and short dash line. In drawing 28 , a reference number 7210 is the scanning line, a reference number 
7200 is a signal line and a reference number 7230 is [ a reference number 7220 is a gate electrode and ] a pixel 

TO176] The large-scale active-matrix substrate in which the reliable thin film was carried can be created by carrying out 
repeat use of the reliable substrate, or carrying out multiple-times activation of the imprint of a thin film pattern using 
two or more 1 st substrates. 
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[0177] (Gestalt of the 6th operation) The gestalt of operation of the 6th of this invention is shown in drawing 29 . 
[0178] The feature of the gestalt of this operation is imprinting two or more patterns containing the thin film (that is, 
thin film from which minimum line width's differs) from which multiple-times activation of the imprint method of an 
above-mentioned thin film device is carried out, and the layout Ruhr's (that is, design rule's when carrying out a pattern 
design's) differs on a bigger substrate than the substrate top of an imprinting agency. 

[0179] In drawin g 29 , the driver circuit (8000-8032) created in the more detailed manufacture process rather than the 
pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of multiple times in the active-matrix 
substrate of driver loading. 

[01 80] Since the shift register which constitutes a driver circuit carries out actuation of a logic level to the bottom of a 
low battery, rather than Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT more detailed than 
Pixel TFT, high integration can be attained. 

[0181] According to the gestalt of this operation, two or more circuits where layout Ruhr level differs (that is, 
manufacture processes differ) are realizable on one substrate. In addition, since high pressure-proofing is necessity like 
Pixel TFT, a sampling means (thin film transistor M2 of drawing 22 ) to sample a data signal by control of a shift 
register is good to form in the same process as Pixel TFT / same layout Ruhr. 

[0182] " * 
[Example] Next, the concrete example of this invention is explained. 

[0183] (Example 1) The quartz substrate (1630 degrees C, a strain point: softening temperature : 1070 degrees C, 
permeability of excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness of 1.1mm was prepared, and the 
amorphous silicon (a-Si) film was formed in one side of this quartz substrate as a detached core (laser beam absorption 
layer) with the low voltage CVD method (Si2 H6 gas, 425 degrees C). The thickness of a detached core was lOOnm. 
[0184] Next, it is SiO? as an interlayer on a detached core. The film was formed with the ECR-CVD method (SiH4+02 
gas, 100 degrees C). An interlayer's thickness was 200nm. 

[0185] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer on the interlayer with 
the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam (wavelength of 308nm) is irradiated, this 
amorphous silicon film was crystallized, and it considered as the polish recon film. Then, to this polish recon film, 
predetermined pattern NINGU was given and the field used as the source drain channel of a thin film transistor was 
formed, then, the elevated temperature more than 1000-degreeC - the polish recon film surface oxidizing thermally - 
gate insulator layer Si02 after forming, form a gate electrode (structure where laminating formation of the refractory 
metals, such as Mo, was carried out at polish recon), on a gate insulator layer, and it carries out an ion implantation, 
using a gate electrode as a mask -- self align —like (selfer line) - the source drain field was formed and the thin film 
transistor was formed. Then, the electrode connected to a source drain field and wiring, and the wiring which leads to a 
gate electrode are formed if needed. Although aluminum is used for these electrodes and wiring, it is not limited to this. 
Moreover, when worrying about melting of aluminum by the laser radiation of an after production process, a high- 
melting metal (what is not fused by the laser radiation of an after production process) may be used rather than 
aluminum. 

[0186] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 100 micrometers), 
further, after joining a transparent large-sized glass substrate (soda glass, softening-temperature: 740 degree C, a strain 
point: 511 degrees C) with a 300mm[ 200mm by ] x thickness of 1.1mm to the paint film as an imprint object, 
ultraviolet rays were irradiated from the glass substrate side, adhesives were stiffened, and adhesion immobilization of 
these was carried out. 

[0187] Next, Xe-Cl excimer laser (wavelength: 308nm) was irradiated from the quartz substrate side, and the detached 
core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling). The irradiated energy density of 
Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, the exposure of excimer laser has a 
spot beam exposure and the Rhine beam exposure, and when it is a spot beam exposure, a spot exposure is carried out to 
a predetermined unit field (for example, 8mmx8mm), and while an unit field shifts this spot exposure about [ every ] 
1/10, it is irradiated. Moreover, in the Rhine beam exposure, it glares, shifting a predetermined unit field (for example, 
378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is obtained)) about [ every ] 1/10 
similarly. Thereby, each point of a detached core receives at least ten exposures. This laser radiation is carried out to the 
whole quartz substrate surface, shifting an exposure field. 

[0188] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached core, and the thin 
film transistor and interlayer who were formed on the quartz substrate were imprinted to the glass substrate side. - 
[0189] Then, etching, washing, or those combination removed the detached core adhering to the surface of the middle 
class by the side of a glass substrate. Moreover, processing with the same said of a quartz substrate was performed, and 
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the reuse was presented. 

[0190] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz substrate, the 
imprint to a glass substrate from a quartz substrate like this example can be repeatedly carried out to a superficially 
different field, and many thin film transistors can be formed on a glass substrate from the number of the thin film 
transistors which can be formed in a quartz substrate. Furthermore, on a glass substrate, a repeat laminating can be 
carried out and more thin film transistors can be formed similarly. 

[0191] (Example 2) a detached core - H (hydrogen) - 20at(s)% ~ the thin film transistor was imprinted like the 
example 1 except having considered as the amorphous silicon film to contain. 

[0192] In addition, adjustment of the amount of H in an amorphous silicon film was performed by setting up suitably the 
conditions at the time of membrane formation by the low voltage CVD method. 

[0193] (Example 3) The thin film transistor was imprinted like the example 1 except having used the detached core as 
the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with the sol-gel method with the spin coat. 
[0194] (Example 4) The thin film transistor was imprinted like the example 1 except having used the detached core as 
the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by sputtering. 

[0195] (Example 5) The thin film transistor was imprinted like the example 1 except having used the detached core as 
the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 50nm) formed by the laser-ablation method. 
[0196] (Example 6) The thin film transistor was imprinted like the example 1 except having used the detached core as 
the polyimide film (thickness: 200nm) formed with the spin coat. 

[0197] (Example 7) The thin film transistor was imprinted like the example 1 except haying used the detached core as 
the polyphenylene sulfide film (thickness: 200nm) formed with the spin coat. 

[0198] (Example 8) The thin film transistor was imprinted like the example 1 except having used the detached core as 
aluminum layer (thickness: 300nm) formed by sputtering. 

[0199] (Example 9) As ah exposure light, the thin film transistor was imprinted like the example 2 except having used 
Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of the irradiated laser was 250 mJ/cm2, and 
irradiation time was 20ns. 

[0200] (Example 10) As an exposure light, the thin film transistor was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength: 1068nm). In addition, the energy density of the irradiated laser was 400 mJ/cm2, and 
irradiation time was 20ns. 

[0201] (Example 1 1) The thin film transistor was imprinted like the example 1 except having considered as the thin film 
transistor of the polish recon film (80nm of thickness) by elevated-temperature process 1000 degree C as a transferred 
layer. 

[0202] (Example 12) As an imprint object, the thin film transistor was imprinted like the example 1 except having used 
the transparence substrate made from a polycarbonate (glass transition point: 130 degrees C). 

[0203] (Example 13) As an imprint object, the thin film transistor was imprinted like the example 2 except having used 
the transparence substrate made of an AS resin (glass transition point: 70-90 degrees C). 

[0204] (Example 14) As an imprint object, the thin film transistor was imprinted like the example 3 except having used 

the transparence substrate made from polymethylmethacrylate (glass transition point: 70-90 degrees C). 

[0205] (Example 15) As an imprint object, the thin film transistor was imprinted like the example 5 except having used 

the transparence substrate made from polyethylene terephthalate (glass transition point: 67 degrees C). 

[0206] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 6 except having used 

the transparence substrate made from high density polyethylene (glass transition point: 77-90 degrees C). 

(Example 17) As an imprint object, the thin film transistor was imprinted like the example 9 except having used the 

transparence substrate made from a polyamide (glass transition point: 145 degrees C). 

[0207] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 10 except having used 
the transparence substrate made of an epoxy resin (glass transition point: 120 degrees C). 

[0208] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 1 1 except having used 

the transparence substrate made from polymethylmethacrylate (glass transition point: 70-90 degrees C). 

[0209] About examples 1-19, when the condition of the imprinted thin film transistor was guessed the ** view under the 

naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint was made by 

homogeneity. 

[0210] If the imprint technology of this invention is used as stated above, it will become possible to imprint a thin film 
(transferred layer) to various imprint objects, or [ for example, / that a thin film cannot be formed directly ] ~ or it can 
be formed by imprint also to what consisted of a material unsuitable for forming, a material with easy shaping, a cheap 
material, etc., the large-sized body which is hard to move. 
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[021 1] That in which properties, such as thermal resistance and corrosion resistance, are inferior compared with various 
synthetic resin or a substrate material like glass material with the low melting point can be used especially for an imprint 
object, therefore ~ for example, it can face manufacturing the liquid crystal display in which the thin film transistor 
(especially poly-Si TFT) was formed on the transparence substrate, and a large-sized and cheap liquid crystal display 
can be easily manufactured now as an imprint object as a substrate using the quartz-glass substrate which is excellent in 
thermal resistance by using a transparence substrate of the material which it is cheap and processing tends to carry out 
like glass material with low various synthetic resin and melting point. Such an advantage is the same also about 
manufacture of not only a liquid crystal display but other devices. 

[0212] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional thin film can be 
formed to a heat-resistant high substrate like a reliable substrate, especially a quartz-glass substrate and patterning can 
be carried out further, a reliable functional thin film can be formed on an imprint object irrespective of the material 
property of an imprint object. 

[021 3] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, therefore, a 

manufacturing cost is also reduced. 

[0214] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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So 

[0 0 2 6] y-^7^ifi»©$ili 

{Sffi»-e*>9. &*nictiffiftS4Pca>*.- y-ftf? 

[00 2 7] ( 8 ) Ml 8 fcSe*tf>*« Wtt. Ml 

[00 2 8] «B^<>f ^ojK5i^^0faooS^3® 
as*Tfg£ ft 9 > < Ktt«o»M^<-f ^Sr« 

[0029] o) m*«9£B&0*anii. mi 

l-Mlsm^na^^T. AMESES 3io 
[0030] ^StStcfev^ryu-^av^c^^ 

[0031] do) mh o\zmwL<n*ftwn, m 

[00 3 2] MRt'sM *0atiS*lwJffa0ffi]|^«S 
[00 3 3] (11) Ml 1 1 fclMfcflXW&WMU ff 

*ii-mii oou%-rtt^ic*iv>T, me^aue 
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[0 0 3 4] T^e/P^ 7^v/i|3 £ 
fc. *<0fl«gfc *»tt#*V\, 
[0 0 3 5] (12) 1 2 lwlBtt<0*»W«. if 

(h) *2m*%sk±&ir+&z.b*mkk'r& m 

[0 0 3 6] Al38&<attT*;U7 r XisV ^^SrfflV^c 

[0037] (13) g»*« i 3 \^mm,(n*mwiz. is 

(H) 4:1 OH^Hlt^tSCirSrftattSo 
[0 0 3 8] **o***#lf;fcS££fcJ:!K #gf£Jl 

[0 0 3 9] (14) l 4 lcE*<D*»Wfl. flf 

[0 0 4 0] »(Wl:Utift'>y3yfcfflt^fc; 3fe 

[0041] (15) i 5 jcie*o*»ww:. it 

tK^^*^^^- * £ £ * k 
[0 0 4 2] ^WlfcLT^^W'&ASrfflV^Sfc. 3fe 

[0 04 3] (16) 1 6 tcE«t^*»WW:. IS 

[0 0 4 4] »WBt LTa***-&ASr«V^Si:. * 

[0 0 4 5] (1 7) H3R4I1 7lce«0**Mtt. 

HMt« l -HHMt« l oov^-r*i**lc:*5V^T. 

[0046] &mmKmj£z*xte\,^t$:wt>frtvtz. 

[0 0 4 7] (1 8) m*mi 8lC|B«0*»Wtt. it 

[oo4 8] (i9) m&mi 9\^m^i<D^mn. m 

[0 0 4 9] 5M8«4:LTl6B»wttfflprtB4toS:*i: 
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[0 0 5 0] (2 0) f»*^2 0lCB«<D*JBWf4, » 
*JI1-«*^1 9^V^n^l-^V>T. ftfffE^teU'- 

[00 5 1] u— h}fcT*£>?K #81 

10 [0 0 5 2] (2 1) Bl*«2 HdE«(0*3SMtt. « 

0td*3V>T> flfrlBU— 9*— 3fe4>tt**S, lOOn 
m-3 5 0 nmT?*)5CiS:»»tt5. 
[00 5 3] iMt^x^yV^-W i,— .jf—^jg^ 

[0 0 5 4] -bKgO^#$rgSfci-U— F-k Lttt, #J 

;<f*u— J*-- 0fc9, ^f-lS^LTt^ (A 
20 r, Kr, Xe) ^Nn^y^ (f 2 , HC 1 ) t * 

If-^SrWAi-SCfciS-r^S (XeF = 
351nm, XeCl=3 0 8 nm, KrF=2 48 n 
m, A r F = 1 9 3 nm) 0 

[0055] i—f-yt<Dmto\z.£ *) . S«-h 

£ Q 

[00 5 6] (22) 2 2 Ul|B*<D:*:3&Wtt. 1* 

30 #«2 OKHSt^T, fflflB^— ^-3tOjftft^3 5 0 nm 
-1 2 0 0nmtfcSCt«:ft»tt5o 

[oo5 7] ^huik^t. ^J^rf^f^^w, rn.it, 

ifcg/** 3 5 0 n m~ 1 2 0 0 n mUf£(D I — if — % 

[0 0 5 8] (23) 2 3 tdfa®(D^^fi N » 

H»Ih7^^ (TFT) X+&ZZki:(&mk1r 

40 [0 0 5 9] SittffittTFT*, 3fS<7)(E^ftJblC £ * 
tcte^ (JB^K) X#5o ioT, ffi^com^EK-lr^cO 

5 c <b t ^rffi ^ 4 a. 

[0 0 6 0] (2 4) «**2 4l£|B«c0#$6Wfi. » 

*«i-«**2 3(Dt^-ftt^^oV^x, W*«i'jj:1b. 
[0 0 6 1] «*tt©Kv*MEfc»9iELtefflU 
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[0 0 6 2] (2 5) Jf*«2 5(d|B*^*aiMtt, gft 
[0 0 6 3] -0(DStS_LIC s fUgCD&fcfc^ 

[0 0 6 4] (2 6) M*«2 6|CEtta*aHM:. » 
#*1~W#^2 2<DVv-ftLdMC|S«<7)te^*«feS:^V^ 

[oo6 5] *%n«»«jBt»T-(o<i9tt« mmmm<D 

[0 0 6 6] (27) SS*« 2 7 KiattO^SBWtes fll 
#*2 6fc*5V*T* lOTEjSR*^!*, ilh7^^ 

(TFT) tfcSC^^Sit -So 

[0 0 6 7] (28) fH*9l 2 8 (Cfa*0**Mfi H ft 
** 1 2 5 (O^frMzfc&totettik&m^ 

[0068] &atmmmK±\^ mm by >*j 

(TFT) Sr^v>T»fiftSnfev^>^^y^>r 

[0 0 6 9] (2 9) »**2 9^K«0**Wf± % ^ 
hV^^«lcEB$ix^*l«h7>^^ (TFT) 

MoT, »**1~BI**2 4^V^-fix^|B«0 

^feSrffiv^iWKIif3lififP(0«H« h7^^ 6 

[0070] *«9J0Mib*?-06^« mmmm<D 

[0 0 7 1] (30) 3 o 

mm^y^i/** (tft) ^; ^mmvyi/v** 
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tt/c. m l ©Rtt/w-^ ^A'OffiBIBMftoiUI h 9 

0K**fiK-r 6 iwi h ? v * Staah- a r ^ r- << y 

[0 0 7 2] r^f^^hy^^SSli^ pgRSFBO 

^RAvI'—tV U-<yW £ pJifig(5<7)Rft/i— yP U^<yW £ riSg. 
*57^f^7*vhy^^IST^^ 0 Mlf, YyJ 
10 ^<|filK^»tt^^ — >-y =*>-TFT<£>gfi£3£e£ 

[0073] (3D ta&rn 3 i ^les^*^^ m 

ft ^ 5 teK £ t> o fcffiJIS^Kfi fc H^, pfffi-c 
[0 0 7 5] 

[00 7 6] (Si *>HJfitf>JBffi) B1-H6 

^l^iMi zmwrz 

[0 0 7 7] [l8i]Bil^tJ:5l:, SSioo± 
\^mm OfeKflXB) 1 2 0^rMt5 o 
[0 0 7 8] JE*T> Sffil 0 QteXTlftMmi 2 0 (Co 

[00 7 9] <S)MWL 100 ^O^TOtfcByl 
30 SfilOOft 3t^»i8U#-6a3tttS:*^-5t<OT?*, 

[0 0 8 0] :©8^, 3t<Z>ai8*ttl 0%£jIJiT*-5 

7fe<£>$^ (d^) ^^^</^ 
t). 7>§H^1 2 0*MBH-<6<aic:<fc D*#*5t»Sr^H 

[00 8 1] ^/c, Sfil 0.0«, ftffiteo^v>W^T- 

40 &%-t-«tt£9J| 1 4 O^HS 1 4 2 
46 WJ^Lf^3 5 o — l o o otgS) 
61 O 0±^«(£?1 1 4 0?(DM^l, ^« 

[0082] lot, sffii o on. ffi^Il 4 0 0 

^Oggc7)SiSMS^rTmax<h bfc££. ^^^ T maxJ^ 

Wt. SftlOO <Dmf&tt&n. 3 5 O^fiJLhOfc 

50 (O^W^U<. 5 0 0 < C^±(Dt(^^J:?)»^LV\ C 
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^7 0 5 9, 0*m»^7^OA-2*?(Di»J»tt^7^ 

[0083] sffii ooof$n x mzmmzti 

ftV^*, 0. 1 — 5. Ommgft-C&S<0dS#* 

L<, 0. 5—1. 5mmSS"e*>SOdSJ: D#*LV\ 
£Sl 0 OOH^fflt^^S^fiTtfi^ ff+ 

ski o Q<D&i&m#m t *m&\z.* 

[ 0 0 8 4 J <2)ftffim 12 0 <&KW 

[0 0 8 5] S^lc, 3feoR8>*rtc J: D x #ffli/Il 2 0^ 

#81/1 1 2 Oln***nTV^fc*»^*M*i: 
fcoT»ffl§*T,6»a^ Mil 2 0#:ft&©iRLT 

[0 0 8 6] A. T^As? r^'>!)3^ (a-S i) 

^o7^u7r^vy=iyft:ttt % (h) a^*r£ 
0>#J:!)#*LV\, c<^J:5l-, *|R (H) asBrJ£*£ 

mmi 2 oidi*ijEas3§£u -t*tis±T^»«*««-r 

6;ft£&£ 0 T^e/i^r^^y ^^OtKSI (h) 

#*#b*u tfxtfim, urn. s«*affi> sa/< 
[0 0 8 7] b. fWk^*xtt^>fiMb^». KMfc^ 

* ^tutnr* ismt&m. mfci?/u=*^ 

Kfc^-fifi^ LTfi, SiO, S i 0 2 . Si 3 0 2 ^ 

rre>*u fr-imk&tot LTtt, ^^rfK 2 sio 3 , l 

i 2 S i 0 3 , C a S i 0 3 , Z r S i 0 4 , N a 2 S i 0 3 
[0 0 8 8] mt^*>h L-Ctt. TiO, T i 2 0 3 . 
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T i 0 2 a^tf *>*U ^t^mt&mk Lilt «*. 
rf, BaTi0 4> BaTi 0 3 , B a 2 T i 9O20, B a 
Ti 5 O n , CaTi0 3> S r T i O3, PbTi0 3 , 
MgTi0 3 , ZrTi0 2 . S n T i A 1 2 T i O 

5. F e T i O z &m? btl% 0 

[0 0 8 9] mti?fr*~ t?j*t LTIi, Zr0 2 j}^ 
If btt, v?/V3y»ft^t LTtt, #J;ttfB a Z r O 
3 . Z r S i 0 4 , P b Z r 0 3 , M g Z r 0 3 . K 2 Z r 

10 [0 0 9 0] C. PZT. PLZT, PLLZT, PB 

UXIi. -CH- -CO- (<5rh 
» , -CONH- (T^ K) . — NH— (-f ^ K) . 
-COO- (n:;*7vw) x -N = N- {TV) % — CH 
= N- (fttfJHBJttUi.fc 9 ^n^^ 

[00 9 1] C <D X 5 **«S5»iF»fl-<0^f*:« ^ UT 

-r^. ^Ky-f^K, /Kyr^K, ^yx^^u, tKp^ 

f/M^^!)I/-h (PMMA) , /Jfy7x-l/yf;l/ 
^ T*Y K (PPS) , ztfil ^/W^yU^V (PE 
S) , 3LaK^^«JB«)f^fc|f &4X 6 0 
30 [0 0 9 2] F . &m 

&mt LTIi, «lx.tf. A 1 , Li, T i , Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, Sm^ 

[0 0 9 3] ±tc, ftmm 1 2 0(D^lt fflffiBK)* 

W*L< > 10nm-2^mgat$)l)^J:!3^L 
<s 4 0nm-l /imgIl?fc5^^f)^U\ 

40 120 (Dm/nfl'b z-rg&t, f&m<Di%-mm 

ff-MTSi:. 12 0 (D&ttifmMi§i&m&-tZ>ti 

*>ic, mz.ftmm 1 2ot»*t6»i^ -tofWRw 
mwa*a»6. &*3. ^mi 200^ -et^^it 

[0094] ^ig 1 2o^*su, mzmmzti 

fcir^rf, CVD (MOCVD. ffiJECVD. ECR- 

50 cvD^tf) % mm. ft*mmm (mb) . 
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mm. n%.*v*. mm*** (f>fs/^) x mm 

h (LB) fe, JXtf^a — K |. n a — ^ 

aj:M»**>*T»jM-* z.ti>xz z>„ 

[0 0 9 5] #g|Jf 1 2 0 <Dm&&T*/U7 y 

(a-Si) (Dm&lzn, CVD. &\ZLi&J£ 

[00 9 6] ^SSl 2 0«r^— y/HSfe|cJ:6 

[0097] [Ig2]ftlc, m 2 Jd^-r J: 5 ftmm 

1 2 o±iw, iste^g mwf '<<<*m) i 4 o&jba 

[0 0 9 8] ^OiSf/M^lMOcOK^ (0 2 

IH£\ H2co*1ftij|c:^-r o |8^$;ft,5J:5te, SHBSt^ 20 
^^1140fl, «;Ltf , S i 0 2 jg£ (*mm) 14 2 
JLfciJg/fcStifcTFT OHJBIh^Vv 5 **) Sr^Ay-e« 

*^Si44i, ^M8i«Ri-4 8^ ^-hlSi 

f)^5iii5 2^^Atts 0 

[0 0 9 9] *Sat<D^|B-CW:. #8|g 12 01^ LX 

Rtte>*ia*MJi& us i o 2 m^mm lxv>5^\ 
60 sio^ (*p^s) (omfrn. ^(oms^i 

te, 1 0nm-5 /zmgSXfeS^W^ L< , 4 0nm~ 

Wb^wic«»-r5«»s, &jgm, ^mi, 

[0100] S#l^i:om Sio 2 iW 40 

#«t/ii 2o±irB:gi«te^a (»jk 

[0101] ^te^g 1 4 0 mmt^ *g) j*. m 

2 sat* j: 5 4tf rm^mmm^^m 

[0 1 0 2] LTte. TFTOftfet^ #]*. 
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[0 10 3] CW«t5^»K*f ttMtT^-f *) ^ 

ssiootum -t<^n-fc*iaffw»*. 

[0104] [xm3]»:td s 0 3ld^j:5lc N Sffii-r 

'<>f ^1140^ g£5gji 16 0^ LXte^ft 18 0 

l-S^ («*) tSo 

[0105] mmm ieo **rifrr*»#*j<B#ig*« 

**** v^46t<7)Xl)J;^ 0 6 0 

[0106] «aafflifta»«a4rffiv^»# % 

1 8 0 fcSr»#U S^6 0 

[0 10 7] tt*#J*s%«fc30*a\ %3iitto£K 

1 0 o*/ttt3teasiatt^e^fri s o(D— *co^«^e> 

(fcSVM^aiitt^S^T^te^op^ftij^e,) ^ 

[0108] /jrjb\ mmtStfj:^. te^ftci 8 0H!l{c:^ 

0 SMc^llWIMttir^rrdS^lc^ g^*g 160^) 
[0 10 9] <g^frl 80^ LTWt. WfcRJtSix*^ 

-W54Sfi«¥Sx«)oXt>, ffiiSx$)oxt)J: 

V\ S^ftl 8 0«. MlBSKl 0 OKit^. ffi 

*»W-Cf±, S«10 0Wc«?I (*JR^ 
'UxM) 14 0«r»«U 

^S) 14 0 Sr<E*fl: 1 8 0 ICte^-T5/caC), ^ 

[0 110] Lfc^ox. ttte^gl 4 O<0«/a<Bfitf> 
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T, tf7Xim& (Tg) *fctt«C{bjS^Tmax£AT<0 

(Tg) *fcttttft£d^*L<l*8 0 0 
tHT, J^W^LOtSOOt^T, *e>K:#*L< 
ft 3 2 OtKT^-CilJtSC 
[0 111] «E^#1 8 0cDa«W#i4<t LX 

[oi 12] roj:5*^¥f*:i 8 onrnffitftb Lx 
ft, #a-&fifcWflB*fctt#«^7^ttds^jf ^ 4$ 

[0113] ^awhr* Lxft, m^m^mm. mmt 

-BKtf^^fi^* (eva) *^yti/7>r^ 
aitt#y^-u7>f^ ftt#ytu7^y, tfysfttr 
~/k #?y &ftt*~y #y^u^ tkut^ 
k, #y>r * k, #yr^ ^ k, #y;&-#*— 
K #y- , r>f*v^ 

UyV-7fl/VM^ (AS«) , y^yrc^-^ 

f^^i^ ^y^s^ (evoh) , tfy^c 

^U>7"U^^l/-h (PET) , ^JJ/fl^yfU7 

(pbt) , ^y^D^fyrW^i/- 

h (pct) m<D#}) z^^tjv, /Ky^i— t^/k #y^ 
— Why (pek) N ^yx-f/vx-r/^hy 
(PEEK) , ^!ix-r/K ^ h\ jK!)7t^-/v 
(POM) , /J^y 7xxyyt^r-y k> ^tt^y^^ — 
yy«-yK, ^yryy-h, ^#^^y.^^^^ 
m&#V^— ) , tfV x h77^tpxf yy, #y 

tfya-i^-f y*. #y&fttr~A^, jKy^u^y 
vrmm. *9^>ffim. ^s&?p#y^*7vK yy^ 
ne>^5-b^ia*fcft2a«ji^«a^^T (#j;t 

fcf 2SUA_t<£>ISJ§fr £ It) ffiV^SCir^T^So 
[0 114] Itrxttk LTft, mz-tf, fr^mtfy* 

7*, XV^mtfy*. & (TVio&y) #7*, ^y* 

[0115] te^ft: uoi Lr^rtwtiBtf«i**nfc 

t>tf>£fflv>6^|;ift, Jcl^fti 8 0£-{*#j|;i 
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m*<nm&&?£$:x% z> 0 ifc^ot, -&j*«tJ» 

ft, ^STSffi^r/W^ Mr^/u 

[0 116] &4b\ te^frl 8 Oft, #J;Ltf, JKift-fcA' 

10 ox&oTt <fcv\ 

[0 117] te^ftl 8 Oft, &Jd, ir^^ y 

±, 7 p yyhis^) , s&KiHM, a, 5c#, « 

[0 118] [IS4]ifcfc. I2|4tw^-rj;5^, S« 1 

[0119] copfctt, s«i o o&mmi>*Lmzfrffi 

Ml 2 0 icfiBWSttSo Ctitcj: 19 , 5^gl^ 12 01^1 
20 rtffJ«*3J;tf/*^:ft#ffifM!tds^C 
fcftm^^o 

[0120] #8SJ§1 2 0^SrtM«*5J:o5/*fcft|SL 

xv>^^^oscw, $c>jwftfia«*isa^Ds«», ^ 

[0121] ccx\ 7yy-y 3 ytit fis^5fe^r^ 

si 2 o<nm^&<D±u*±te--mmM. mm (^ 
ft) ^te^ft^csa*^ vxmtiZo ^fc, mis 

[0 12 2] #g|Jii 2 Oi6SJlrt»lBISr4fetSd\ #® 

Olo^LT, BRI*S*t6*oaHi, »jg 
40 [0123] RB»i-6*i: LTfi, 5>^S 120 Ic^rt 

^ (^jH) , »F3fc, -;ya s ^^nR 

^i®, (aB. yB) &&miftbHZo 

zntefrxh. &mmi 2o<Dmm (r^u— > 3 y) 

[0 12 4] z<Di"— tf3t*^$^:5u— !^|6B^ b 
Tft, 9 s . H»u— tf 

#4l»f&ttd^ 31^-^ Nd-YAG^- 
50 if. A r U-f , C0 2 y-f, COL— He-N 
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[0125] m^^u— mfc&mx-m^*^* 

1 8 O^Sffii o 0^tciMS±#^IJ^/u^i:^ii:6 
[0 12 6] £fc, ftMM 1 2 OldT^U-^a 

[0127] HI 7 tC. 1 0 0 (7), *^2KftlC»-r -5 

g|ii^^>^J^r^-fo ID^£*L5 J: 5 3 0 0 nm(O 

»ft^#uTaia*^j&tticit*rs»ttS:to 0 ceo 

J: b teWr&iaX. 3 0 0 n m£Ur<0$cS07fc (#J;itfs 
3 0 8 nm(OXe-C lx^^u-f-jt) 

[0128] * it, ftmm i 2 o ic N mz.&tfxtfcm* 

BSWSixSW'— 5f*<Z>»fifl. 3 5 0H1200 

[0 12 9] «W$h6l/-f3tWx^-ft 

10-5 0 0 OmJ/cm 2 SS^tl>«^L<, 
10 0 — 50 Oraj/cm 2 gSttWJ;!)^L 
l\ JB«*l*|fflra\ 1-lO.OOnseciStt 

6<oas*?£L<s 10-100nsecgSi:tS^ 

1 2 o zmm Lfc««**i- «t u 140 

[0130] fc*5, #g|Ji 1 2 0 &3ifi LfcHM***** 

UTtt. «;ttf. EI 3 Ol^i-J; 5K> ^RUe (u-MF 
— KJRJf) I2 0±(^y^/w (Ta)§^II12 

SiSL/cU-1f-3t«. 1 2 4 <0#ffi"egfe£ fcR 

[0 13 1] u-lP*i2:«*S*t*BRJt56tt, ^o&g 

[0132] ^Rta 120 <Dffim&mfttyt<D i © 

5o Sfc. BJ— «Bf^2[§]K±Rai*LTt>J:V\ 

Aft dm, SftSRS (ttJttt) coR9^3fe (f—tF 50 
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*) SrBI— «**fctttA*«««li:2E]K±HUtLT<> 

[0133] El 5 fc^i-J: Sfeioo 
*»D^.T, c^Ifii 0 0£#«ig 1 2 O^PjBIJBI*^ 

[0 13 4] fcfcl, 0 6 Cl^i; 8M¥LT^<5# 
Stgl2 0^r. «x.tfifei4K xjffy^ 7>r>y^ 

*t^>o c*t,KJ:9* MEM (SMI^M^JB) 14 

[0 13 5] ft4b\ (tBlLfcSSl 0 0{;^#^|^jIco-- 
&a s fl■*LTv^£^l;Itt|Ig^^ 4*5. Sffi 

[0136] £Lh<D J: 5 fc#I«fcfrr\ &*5^Ji (ft 
Dt^'<>f *g) 14 0 oote^ft: 18 0 ^0><E^j&s^Ti~ 
6 0 ME9JI (ft«E?V«>f *JB) 14 0MBHK 

s i o-jK^Bft*^ ME9A i 4 o Jt-^iHMf 

[oi3 7] *»w-e«t, MWi'lfc'T**>&MBMI (SI 
m*?*<4*m 1 4 o afftraLtticmi-s^TO*: 
<s mem mm^'^xm) 1 4o\z.m&£tiit& 
mm^^^xmim-r^tab, mmm *^ii4 
o) owou gtftmzfafafrh-r, **^oflw^ % l 

KMl 4 0<oAv^«ttSrJM*i-6r 
[0 13 8] (S2<Oil(Dft) ^R_tlCCMOS« 

[0139] (XS 1)08 iC^-T J: 5 
tf*3S»K) 10 01IC, 5>Slg LPCVD 

jfeJ-J: OJRjasttfcr^e/w^r^^y ) 120 

S i 0 2 ££) 142i N T*r/ls7 

r^l/a^l (^J^LPCVDfeirj: 9»j|K$ix 
6) U3i:trMW4Uimu *v^T, r-e/u^r 
^yayli43 o±Blc±J6r ^ e> — if — 3t^rfi85t 

[0 14 0] (Ig2) »^T, 0 9lc^tJ:5lw N u 

-^U, T^7yKl44a, 1 4 4 b tefefSfr 

[0 14 1] (Ig3) mi 0\Z7jk£tiZ>£o\ZL, T^f 
7>Kl44a, 144bJ:g57 , -h«14 8 
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a, 14 8b£, C VDifeIC J: 0 

[0142] (1*14) Ull 1 ir^r^tl^J: XV 
is}) 3.V*)5V^W:> ^/uf^fei^y- hm^l 5 0 
a , 15 0b &Ml&-tZ>* 

[0143] (18 5) 12112 Cl^l-J: b fc. # y >T $ 
0 b*J i^^^i 1 7 0 fcv^^ t LtfflVV ±J^y 

r?^>x\ MM/fpy (b) ©>ftySAiff5 Q 

:ttl:«tot, p + il72a, 1 7 2 bdSJgfiKStt 

So 10 

[0144] dee) mi 3\zijk-f£?\^ T^y -r 

5 0 a*5j;0^;*^JI 1 7 4£r-v-*^ £ ±/u 
7T7^>X\ (P) AM^^ttA**?*, 

:ixiaot, n + 1146a, 1 4 6 b tf^J5fc £ ft 

So 

[0145] d87) mi 4\z7f:-f£?\z^ mr$& 
mm i52a-i52d &Mf&-rz> 9 

[0 14 6] C<D£ lsXm&£}ltcCMOSffim<D 20 

J|) 14 0^KSt5 o «MJftj»Btl 5 4±^« 

[0 14 7] (188) mi 5 Id^-T J: b fcl. CMOS 
»^TFT±i^«l^ LT<D^#*V)3fJiiJI 16 0 

tfts:6?# y-ytf7xm«) isotc 

6?#18 0iTFTi«f (^) -fs 0 
[0148] &*b\ 1 6 0 ttKftttfffcSttflfflJ 30 

t*fc57* h^y -^-WJirc-fcjzi^ z<DM&n. tt&x* 

[0 14 9] (189) m i 6^-TJ; 51-. SfilO 
*RUtt**-S« CtUwJ;*). #«Jf 1 2 0(DlrtUJ;r;/ 
[0 15 0] (181 0) mi 7 IdTjVf- <fc 5 lw> Sffil 

o o«r3i»M*s-*-« 

[oi5i] d8i i) mm^ &mmi 2 ot^y 40 

^v^icJ:!9^i-6o £*LlcJ:!K B 1 8 fc*-J\fc 3 - 
CMOSM^TFT^ fe^flci 8 0K<E^$*l 
fcC tic* 5. 

[0152] (|g 3 (DM^W ±»tf>iB 1 ^HJS^ 
*tt*5 J: tf» 2 Lfc&ffiSrJBi^S 
SI 9 (a) {d^-r<fc5*. 

[0153] mi9 (a) X'K. ^^fy^^bi 
S:7 >^WS«1 8 2_hlc x |$BlJ?! J f£;!§VM:[e]& 50 
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^S^c^H/cCPU3 0 0, RAM3 2 0, AttWIUBg 

ilf&3 4 0^J£®£ixT^So 
[01541019 (a) <D-v(?n=iisif SL — fite'7 
^'^r^/^/^SS±l^^;^tlTV^5y u ci^>, mi 9 (b) 

[0155] (jg 4 <nmm<nmm) ^m<ommxn, 

±j&(nW$&y*s<-< xcnfc^&ffi&m^^X, 120, g|2 

[0156] <»fiS^36«tf>«fifc) m 2 o fd^i-J: 5 
ic, 7 ^ r h y ^ xS(7)Mi^f li, 
7^hf©Ii3fcl4 0 0, 1^4 2 0, Tp'r^y 
■7hy^^Sfi440, M4 6 0, ^164 8 0, 

[0 15 7] *4b\ ifcS&W^T^T 1 ^^ h y 
4 4 0 tftfamfc4 8 0 lz7?X?-y*Z7 4/\,J*<D£ 5 

ft? ^*cis7's\<>mfo&m\<^z>Wr&n, iswftau o oic 
h y * xim^^/H:Mt^ So *4b\ mmmm 

[0 15 8] ^t^ffiTtffitST^f^ ^ h y ■ 
^*S&4 4 0f3\ ®^a54 4 2I^TFT|rgEIU £ 

*7«('<) 4 4 4^^Scbfc K7^/^II(?)7^f>f/ 

[oi5 9] cwr^v hy *xmm&m7*&m 

[0 16 0] H2 2|C^$n5i:5l-, IftSfflU 4 2 

yo-^^f-^n D ! i-^^^ y-* • KK^ 

^i*Wa4 6 0|Cgg$^cTFT (Ml) i& 

[oi6i]*t k?*-*— gf54 4 4«. mm&<DT 

FT (Ml) timC^n-fe^tct 9^/&£*lSTFT 

(M2) ttAj-em&Zti&o 

[0 16 2] 0 2 1 (D&M\Z7jk£tl& £ b 0ftM?M 
4 2|d^ttSTFT (Ml) te x y— * • KKyfl 
100a, llOObh ^t^H 100eh y 
- hffitll 2 0 0 a higl 3 0 0 a t, t& 

iiisoot, y— ^ • KWyllHOOa, 1 

4 0 0 b^t^SfiS^Wo 

[0163] **5. #rs#^ 1700 dH*mffi-e& 

9, #HS#^1 7 0 2fiBilil 7 0 0«S4 6 0 
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i to (ftsasoaa^*^*^) *>6vhit/i^ 

M^ti^o HI 2 im »A-^«JEBI*d««E 

1 7 0 2 |d*l vC. li^mffi 1 7 0 0 <OT«OT»lfejBdK 

(^rag) l o o ott**te|ft*a^Tv^j&s, ifi^T L 
Ji) 1 0 0 0 3^»v^«>^aft-.^«EPnj!jDOj35*f left 

[0 l 6 4] EI 2 1 <0*MU:«§jxSJ: K 

7>f^- 354 4 4^f6TFT (M 2 ) fi N V — 

KM^illOOc, liood^ ft^v 
noofh y-h»SKi 200 b^ 

SHOOc, HOOdt^tM^So 

[0 16 5] ft* N 13 2 1 Id&wr. #JS«*§-4 8 0 
tt. «*-tf, MftSS <«jfctf, y — ?#7X&m X 

f lOOOIiSi O^-O* 5 , #fi9#* 1 6 00(11 20 
NMOKH MAS, s i o 2 IB) T*fcD, S«8#»i 8 

0 OttfttlTffcS, £/c, #BS,#^-i 9 0 Ofi, #J*l 

tfy-^#9*£tea*&ft6*« t-&£ 0 

[0166] (tt**^36«o»l5g^ci-fe^) ^lt> a 

2 l<oiRa*^3SB^»3fi^o-fe^Jeov^T, HI2 3- 

[0167] in s -mi 8 km$k<omk-?*** 

HI 2 3<0<fc?ftTFT (Ml, M2) fs$f 

Sffi) 3 0 0 0 _Ll£?£/£ ftSR 1 6 0 0 SrflWH- 30 
6 0 ft*, i2 3{C*V>X. #!H#*3 1 0 0»d|| 
(U— Jf-BMJOi) *fc* 023m TFT 

(Ml, M2) nSOMO S F E T ^ LTV^ C 

{&U CtitwPI^^tL6t>OT*f±ft<. plOMOSF 
ET^ CMOSWJgfc L"Ct<tV\ 
[0168] HI 2 4 J: 5 i-. ASRK 160 

0*J;tfT»l6»ttl 0 0 OfcatRWle^s/^^U 
»»Wlc:BBP«P4 0 0 0, 4 200Mf^ ztih 

^■^5o ft*, HI 2 4-0fctBHnffl4 2 0 Ofcfelvc. 40 
TifitefidK (*BJf) l o o 0*^fefc8ft*LTi*a 
355. ^•f s Lt>CtL^Rg^$tt^t)OT*nft< > Tttl&Jft 
■ (*ISS) i o o o^JVv^fc^icttA^ <vmj£ftito<n 
tttffcft & ftv^»*U:W:» LT*swt «tv> 0 

[0 1 6 91 0 2 5 Kl*tM; 5 fc, ITOlfcS 

v^«ryp^-^^^^o^jR^e>ft5WS«ffii 7oo 

El*®<&ttft'**/wi:ft3. 02 6lc^-TJ:5 

Sfl 1 8 0 0 ^ltS« 1 9 0 0 Sr»^ (S 50 
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[0170] ft(C N HI 2 6 Id*-* X b Id, 3 0 0 0 
3 0 0 0«:SI#M^-r o 

[0171] fc|d s #gj|JI (u- -if-KlRS) 3100 
£Rfcfet-5o 9 , HI 2 7\Z7jk-rXb^T^T^ 

/•7hy^^s«4 4o^t5 o nimm^i7oo 
A^^m^ft^^prtg^ftoxv^^o -<t>^ 

4 OOit&ftlBI (S i o 2 tai£<o 
iEfplBtSr^LTEiPiftiadsissjxSo H2 7m g£ 
[0 17 2]^LT. $^ld^cO^®ietij^m«il 7 0 

$nfc>ftr^]^S4 8 o ^hi 2 i <nT?7-j v ]) ?m 

454 4 0 <t£$tlW (i/sum T-^titU ffi&KOBQ 
«-«*S:i*AUT, HI 2 l fci^-f j; 5 ftfKft*^KH^ 

[0173] (is <nmm<DMm) hi 2 8 i^m^oo^ 
[0174] *mm<nMm*v\^ ±m<ommrf^ 

[0 i 7 5] o£9 , *£ft&&7 0 0 o±ic. ^0 

<n$m$:'mT Ls iUmas 7100a-7100P Sr«j5g 

1^ WSfflJiett, TFT-^BEIftdS^SttTt^o HI 2 

8|d*VNX. #BB#«-7 2 1 0 tt^ltilftXfc t) > 

^-7 2 0 O|lfltJ|t?fc^ #B8S-g-7 2 2 011^- h 

«ffi-e*> 19 , 7 2 3 0 iMiiit^^o 

[0 17 6] ««ttO»V^iRfe»0 3gU«[ffiU- 

ttL^^iSftT^T 1 ^ ^ hi) ^*£S£ffr&-e# 
[0177] (» 6 (omm<omm) *&w<om e <Dmm 
[0178] ^mm<omWt<o^mt±, ±3&o>tfmf*'<4 

^C#ftSte±(C. ^!ff/W— (o^D^^ — 
±WTf^y;v-;v) J&sSftSWKlR^ (o^|? % ft 

[0 1 7 9] hi 2 9 m K^-r ^-mm^T?^^-? 

hy ^^Sffi|d*V^T, ll^SFB (7100a~710 
Op) <tt)t>. J:t)a*ffiftSSjgrn-fe^x*^^nfcK 
(8000-8032) ^ScIeJco^le 
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[0180] v^^^m^m^Lirh^ h u^** 

®IfiTFT<fc9 tff&ffiriM£<XJ:<, ioT, UlfiTF 
T X 19 «£SB&T F T 1 * 5 <fc ? K LXil«tMgft:£rE)3 C 
£^X#6o 

(Dmm^x^^-^m^^>yv ^i-s-y-^y > io 
(a2 2o»Kh7y> 5 x^M2) iitf 

[0182] 

£o 

[0 18 3] (H5£#Jl) f&5 0mraXS|5 OmraXj^^ 
1. lmm<DK*£mfc : 1 6 3 O^C. m& : 1 0 

7 0°C, ifO^ii^ : t£i£ 1 0 0%) £/S 

Jl) £ LTMf^i) (a -S i ) m&&EECVD 
S(Si 2 H 6 4 2 5<C) Id* «9^Ufc 0 

^(O^Jf:(i s 1 0 0nniX*$)oto 

[0184] ^>^_bt^ *^JI atSi0 2 

I$:ECR-CVDffi (SiH 4 +0 2 100 

x;) {^£*)Bf&^ 0 ^mm^mmn. 200^0 
[oi8 5] tpmm±\^ ^m^mt^xmms 

OnmCO^Sv-y n Vjg£r{g;/£CVDgx (Si 2 H 6 ^ 
If^fe 3 0 8mn) M«LT, *£IMb£-fr. # 

y =^>mt l?c 0 c<7>#y ->y ^ ^jyncst 

U j^co/^-^ u flhyy^^O) 

y-* . KMy • ^*^£/£5^£^j£L£: 0 c 
1000 0 cj^JuDiftmicj: t)7jfy v-y ^>-K^ 

®l:M{bL-cy- h3&Si®lS i 0 2 y 

- h*fe^±^y- bmm (#y v'^ycMo^i 

ftt (ir/v,^ r ^^v) liy-^ • K^y^M 40 

xn^\ *fc, sxg(D u—?-mtti\^ ± VA\<Dm 
[0186] striae h 7 >i>**<r>±\^ mtl- 

mmtmmm\*m$iis mm : 1 o 0 ^ ) , $ %iz so 



%fffl¥-l 0-1 2 5 9 3 1 

24 

t(T>mm^. fc^ftk LT®2 0 0mmX#l3 0 OmmXi? 
$l. lwa<D*:%)<nMWtetf : 7xm& (y-ytfyx. 
: 7 4 Ot:, fi£ : Silt) SrS^LfcgL # 

[0 18 7] X e - C 1 oi^rv-^U— if (j&g : 

3 0 8nm) £^S«<RiJ;^fiSJt U ^gf/ltcifijgfi 

U— f-'O^yl^-^g^ 2 5 OmJ/c 
m 2 , 2 OnsecXfcofco **5, x^^u 

« (#J;tfcf 8mraX 8ram) ;* /tf h f$JJ U ^CD^^^/ 

hM^ft^i/i oajS-fo^p>u^^e>m*r 

{£<!S^ (#J;tf:£3 7 8raroX 0. linni^3 7 8nunX 0. 3 

m ) *mt< i/i otstof ^u^^ib^Lx 

[oi8 8] ^<d'&^ ^m&kif9xmfc m^m 

[oi8 9] tot, tf^xmfomvtpmm&mm^tt 
^t^t\z i, f Zo ^fc, m*mm^o\<^xi>mm 

[0 19 0] /cC^, ^*<h^>5^7^X«^^^ 
ih7 >-^* ^ (D^ J; V £ < h ^ ^i^^ ^ ZJ&fc 

^^X#6o 

[0 19 1] (HJSM2) ^^^r, H (7k^) $r20 
[0 19 2] ^S®>-y ^vi^^Hl^il 

[0193] mmms) ftmm&. ^if^=i-b\^^ 

t) ^/V- yyM£x?£/& L/cir ^ ^ > * : P 

bTiO 3 ,gf:20 Onm) t b/cjW^«Hffi^J 1 t 

[0194] (mmw4) ftffim*. ^<>y^v^^ 
&vm&^te7*y?*nm : B a T i o 3 , 
: 4 o onm) t Ltcuftnmmm 1 1 mmz ux. 
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[oi95] (mmm5) #mmz, u-^-t-^^- 

(Zr, Ti) 0 3 (PZT) , ffiff : 5 Onm) <b Lfc 
£JL*M**«£0iJ 1 <^ LTs MM h 7 Vv** * 

[0 19 6] 0HKM6) ftmm*. ^\f>^- b\z£ 
QMf&lstctfVJ $ KM (Mff : 2 0 Onra) i LfcK* 
tt*Jfi«l fcP«lc:L-C. *Mh7^**<a<E¥*:fT 
ofco 10 

[0 19 7] (|£ffi#J7) *f M-J: 

Di*L^y7x^l/yt/l/77>f « (M«: 2 0 

onm) bi>*L&ftnmmwikmmx.i*x* mmh?^ 

[0 19 8] (HJStfJS) iMMfr* ^^yv^l: 
J:0JgfifcLfcA IS (HJ*: 3 0 Onm) £ LfcEWmH 
1 fc IPl«tw IT, MM h 7 Vv 5 * * Wte^SrfTo 

fc. 

[0 19 9] (|«6«9) RM+#£ LT. Kr-F^^r 
'^^-f (Rfi : 2 4 8nm) fc«V>fcH#Mljftfcfl 2 20 
i:|ig«l;iLX, »Mh7^**<a«^*?To*: 0 4 
ib\ HBWLfcU— ff<03i^/mf-*jKtt. 2 5 0mj/c 
m 2 , B*t«FBtt. 2 0nsecXfcofc 0 

[0 2 0 0] (H1SM10) MTfe^LT, Nd-YA 

1 G U— if (jfcft : 1 0 6 8nm) &JBV\fcH*tt*lt« 

2 tP«icUTj»M>7V^^^^*i^S:?Tofc 0 ft 

iSfcfLfcU— ■f(Dx>*A'*f— fgfl, 4 0 0mJ/c 
m 2 , BM*B*BBM\ 2 OnsecT'fcofCo 

[0 2 0 1] (HJ6«1 1) mZ&mt LX, i^M^n 
t^lOOOlCiaS/Ky^y^yl (ii?8 0nm) <D 30 

ffM h 7 V v 5 * * <Dfc^ &n o fc„ 
[0 2 0 2] (H*fc#]12) 6?fti:LT, 

W7^6M: 1 3 0t) ffiioa^StR^fflV^ 

[0 2 0 3] (Hffi^Jl 3) m^fck IT, AS« 

£rtTofc 0 40 
[0 2 0 4] (HJEW 1 4 ) m^frk LT, stf y ^ 3vP 
Wf9**»jft : 7 0-9 0t) 

[0205] mmmi 5) ux. xy^u 

[0 2 0 6] (HJ&£#Jl 6) IT, iS^S^y 

rr^lxV (tf7Xm&j& : 7 7-9 Ot) &&&&&& 50 



& : 1 4 5*0 WOS^S«*ffl^fc^«HJfi«9 ^ 

[0 2 0 7] (HJfi«18) K?*^r LT, ^*K*S/« 
08 W7^6M : 12 0t) Sl^8WSlS«:;BV*fc£* 

[0 2 0 8] (HJfiWl 9) |B^«efc LTs y^/V 
\s h W7^g§^i : 7 0 — 9 0*0 $[<7)jg 
WStKSrfflv^a^WHJfi^Ji lfc|B«u:l/T\ $?Jg£h 

[0 2 0 9] ^Jg^J 1 — 19 ic:ov>T\ -tix^ix, te^ 

$ txtcmwk h 7 ^ ^ * * 05*m £ a m t mum t x« 

W^HTV^o 
[0 2 10] Sl±m-<itX^i^ *3M^l5fS*Srl 

SCH^i^^o «^.tf. SPMittS^Bfifc-rsn: 

#s*w», ^ftm*^«j**ftfcfc*>*\ ^tbu 

[0 2 11] mz % #«^A«W^|H^[^ffi 
VTFT) Sr^fiRbfclSa^-f ^^^S:fiiS-#-6^R 

J-»iti-5Ctds^#-6J:5^*-5o d©J:5ft#JA 
[0 2 12] KiOJiJftfiJ^t^boot, 

^ ^IC(^^-cn^^5c^^x^-5cDX% 

«tt»M«:**-r S C 5 0 
[02 13] *fc. c©J:5 4«Itt©»v^l«tt, m 

x, mm=<x ht>&®£tiz 0 

[0 2 14] 

im i ] *&m<Dmmm*<Dmtt&:<Dm 1 ^nffio^ 
Ha 2 ] *&m<nmmm*<Dmtt&<om i ©is^jg 
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[13 3] ^m<onmm^(r>^^m<omi<nmm(nm 
184] *«M<o*«*^<ote^*«fe^jgi^iijfi^ 
lias] *%w<Dmmm*<Dtett&<Dmi<omm<Dj& 

[8 7] ^i ^sfi o i <nmm ioo)o u-if — 3t 
[8 8] *&wo>nmm*(oGtt&a>m2tonM<om 
[8 9] *&m<Dnmm*<otettm<Dm2<DmM<oi& 

[810] *»M^»JR*^^te^ife<ojB2 0||Jfio 

[811] **Mo»JRiB^wte^«fe<OJB2W^JficD 
^«»c:*3*t5»4 0XS«:^-r»rflBB|-Cfc-5o 

[8i2] *&w<Dmmm*<omttfi;<Dft2<Dmi&<D 

[813] ^«no*M^C9^(0]R2 0|GKo 
»ffllw*5*tS!B6<oxaS:^-r»rffiig"X?*)6o 

[814] *mw<DMmm*<Dmttfe<Dm 2 <onm<o 
[815] 2 o^io 

TBtftlcjsrt 51B 8 OXaSr^i-WrffiHT*) <5 e 
[816] ««no^M^^oCs^^JB2 0|Oto 
»»c*5»t SIR 9 ^xaSr^i-WrffiBt 1 *) 

[817] &&w(Dmmm : ¥-<nmi*3j8:<nm2<DmM<o 

[818] *5IW^»Jffi5R^cDte^*fe^m 2 OHIO 
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[819] (a), (b) ri*ic, x&vi&m^xmm 

[82 0] ttA«^3SB0«A«rKnira^«)0|9-C«» 
[82 1] JKfi«^3gB<OB«<o»rBi*J6S:^i-|a-C«> 

[822] M^f^MSUoM^SWtefctoO 
8X^5o 

10 [82 3] ^m^m^^tcT ? t j zf~* v v ?*mfc(D 

[82 4] #3SW£JBl\fcT*x>f >>V h y ^^Sffico 
Kig^fto^ 2 OIg|r^tr/<-f x<DWrffimx&Z> 0 

[825] *^BJ^fflv^/cr^7 i ^^ h y ^*xt£o 

»3g*fto!B 3 wia^^tr^M ^ <nmWnmxibZ> 0 
[82 6] *3PJ£JBi^T^tV:7^ h V ?*m&<n 

[82 7] *^^t^r^f^^ h y ^*^tso 
§£ig#&co|f| 5 ^)Ig^^tf/W *o$r®8-C&£ 0 
20 [828] *Hiflo9Bi^o^Soi(oW^ai 

[829] *^^oSWS^o<te^*Jfeo$e>ic:fifeo« 

[83 0] *%w<Dmmm*<nifc^m<nmffim*mw 

i-fcfr<Dmx&>Z> 0 
100 

120 T^flsVy ^'>y ^ VJ1 (U— if— B&i&Ji) 

140 wh^/m *m 

30 1 6 0 &;»Ji 
18 0 (E^ft: 
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